











i caeeieeenees 
XK , (\ Kys 








A JOURNAL FOR MACHINISTS, ENGINEERS, FOUNDERS, BOILER MAKERS, PATTERN MAKERS AND BLACKSMITHS. 








VOL. 8, No. 22} 


WEEKLY. 











NEW YORK, MAY 30, 1885. $2.50 per Annum. 


SINGLE COPIES, 5S CENTS. 











CoPpYRIGHT, 1885, By AMERICAN MACHINIST PUBLISHING COMPANY. For Sale Everywhere by Newsdealers, ENTERED AT Post Orrick, New YorK, AS SECOND Cass MATTER. 














Application of the Westinghouse Auto-| Doing Jobs on Sunday—How to Make a Get all the tools ready Saturday forenoon, | day night and are stepping out of the shop, 
matic Engine to the Manufacture of Good Pipe Center—A Growl about Cone and Bill will team them over. Better take | when boss goes for you for that repair job. 








Iron and Steel. | Pulleys—Shop Sweepings—Drilling Out dinner and supper with you, for you won’tget | You ‘‘ confound the luck,” and we don’t 

| Studs. quite done at six o’clock.” | blame you a bit. We've ‘been there”jlots 

We present, on pages 1 and 2, engravings | How do you like to hear it? Sounds of times. No matter if we had a couple of 
representing some of the few adaptations of By James F. Hoparr. pleasant, don’t it? About Friday night is excursion tickets in our pocket, or had hired 


the Westinghouse engine to iron and steel 





the earliest it ever gets along. You are just|a nice team to treat ourself and wife to a 
manufacture. Fig. 1 represents the interior} ‘Here, Fred.” ‘Yes, sir. What is it, washing up when the boss collars you with | ride, the same nasty Sunday repair job got 
of the mill of Hussey, Howe & Co., Pitts-| Mr. Worker?” ‘Look here, Fred. I want the above ear-ache, and you wish that boss, | along, and we mustwork, ‘‘or somebody 


a 2 " 
ee 


— ss pleco 
are eee Sg ae ea 


—— 
Rese it Sorts 


ee 


burgh, Pa., showing a 14x14” 
engine coupled direct to a 6” 
three-high roll train. This 
engine runs at a speed of 340 
revolutions per minute, and 
we are informed that after 
being in use about two years, 
much of the time night and 
day, and in the dust and dirt 
incident to a rolling mill, only 
$32 was expended in repairs, 
which might have been defer- 
red another year. This en- 
gine has been indicated at as 
high as 180 horse-power. 

Fig. 2 represents a larger 
engine, for coupling direct to 
roll trains for heavier stock, 
The form of the base is the 
same as in the Westinghouse 
marine wagixe. Flanges for 
anchor bolts project from the 
sides, and the whole is bedded 
in masonry. This gives a solid 
construction, and keeps the 
center of the shaft low. As 
itisdesirable that large engines 
of this kind should be made to 
reverse by hand, to secure this 
end the valve is placed hori- 
zontally across the top of the 
cylinder. This makes it con- 
venient, and reduces the clear- 
ance. The governor is attached 
to the fly-wheel, outside the case 
instead of being inside the case, 
as in their other engines. This is 
not found objectionable in the 
case of large engines, on which a 
skilled engineer is employed. 
The engineer stands on the foot- 
board, and has the drop-hook, 
starting -bar and throttle -valve 
within easy reach. The engine 
represented has cylinders 24’’x22” 
and makes 250 revolutions. It 
is designed to run two trains, for 
slitting and finishing. Instead of 
the usual practice of coupling di- 
rect to the slow train and gearing 
up to get the speed of the fast 
train, the practice in this respect 
is reversed. This particular type 
of engine is so designed that the 
principal castings can be swept 
up without patterns, so that vari- 
ation in proportion to suit cir- 
cumstances can be readily made. 

Fig. 3 (page 2) represents the 
connection to a cold, and Fig. 4 
to a hot saw, the speed of the 
engine admitting of direct belting 
without countershaft. 

It will be understood that the 
design in adapting this class of 
engine to iron and steel making, 
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else would.” 

Instead of a day’s pleasure, 
: = that five-inch shaft and two 
cn 7 | " flange couplings had their in- 
MO Mt) Dot Bi lial, nings. It took until five o’clock 
eee ig A.M. Monday, and then it took 
all the rest of the week to get 
rested up again. It killsa man 
to work all the time, leaving 
out altogether the religious 
side of the question and treat- 
ing of the work part of it only. 
You learn almost to dread Sat- 
urday night, for fear there is a 
Sunday job. You soon get so 
that you don’t stop to wash 
before going home. You grab 
up your coat, smash your hat 
: over your eyes, sneak out at 
se — the back door, and skulk home 
om through side streets and alleys. 
Nouse. You have always done 
Sunday work, and boss expects 
it. About eight o’clock he calls 
at your house, and you get a 
nice little invitation to a bas- 
ket picnic down in Water’s 

wheel pit. 

We have done lots of Sun- 
day work. We have done all 
we ever will do. We used to 
mill- wright in a big paper 

mill. We worked thirty-two days 










































































during February. What did we 
get for it? We got sick; that’s 
just what we got, and that is what 
everybody else gets, sooner or 
later, if he don’t take a decent 
amount of rest. It don’t pay 
either you, your boss or the mill 
owner to have Sunday repair work 
done. You may grade this asser- 
tion with certain exceptions. You 
may throw it away altogether, or 
you may take it entire, and at the 
end of the year you look back 
over all that has been done, and 
are obliged to say, ‘‘ It’s all true. 
Sunday work don’t pay.” 

After atime, things get to such 
a state that you hate to go home 
Saturday night. You well know 
the greeting you will get from 
your family. ‘*‘ Have you got to 
work to-morrow ?” is the first 
question, and the expressions of 
regret that meet a ‘‘ Yes, con- 
found it all,” are enough to make 
you swear up and down by all 
that a machinist holds sacred that 
you never will do another day’s 
work Sunday for any man. 

Just declare it once, and then 
stick to it. We tried it on, and 








Fic. 2.—WestineHousr Eneine Drervine Sitting aNnp Finisnina TRAINS. never have been sorry. One Mon- 


day morning, after a thirty hours’ 


is to supply them so speeded as to couple | you and George to be on hand Sunday morn- | the tools and the five-inch shaft were in| job in a New Hampshire wheel pit in Feb- 
2m direct, whenever practicable, thus doing ing at eight o’clock sharp. Take the five-ton Herat, or some other place where the Rus- | ruary, we told the owner of the mill that we 
‘ away with belting or gearing to get up to chain falls and tools to change the pulleyson sians were liable to gobble them up. Some-| were all done with Sunday jobs. He said, 
) speed. a five-inch shaft, rigged with flange couplings. times you have got all washed up on Satur-! ‘‘ We'll see about that when the next job 






















2 
comes.” He did see about it, too. <A lot 
of steam pipes froze up. He said, ‘‘ Let 
it go till Sunday,” and they did. Saturday 
night he said, ‘‘ Jim, I guess you had better 
fix up those pipes to-morrow.” We said, 
‘** We don’t care to work any more Sundays.” 
‘* All right,” said owner; ‘‘if you won’t do 
the job, I must get a man who will.” The 
pipes were not mended Sunday. ‘‘ The 
other fellow” didn’t get along, and we kept 
that mill in repair until the firm dissolved, 
without further Sunday work. 

Sometimes ‘‘the other fellow” will come 
along and you are out of a job, allon account 
of not doing Sunday 
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we want to growl about ‘‘cone pulleys.” | Chunks of brass get in with the iron cut- old root with your battered wrench, or per- 
Not about “step pulleys” like those on the | tings; nuts, washers and set-screws of every haps you have to drill clear through the stud 


lathe; they are right enough (if they are | description; machine screws; small tools and 


made right); but about 10” pulleys, or 40”, | samples of about every kind of material 


or 60”, or 96” pulleys. Sometimes Fred, or |that comes into the shop get swept into the 
Jack, or Harry don’t get the template set | heap. 


just right, and the pulleys are bigger at one 
edge than they are at the other. For in- 
stance: Fred turns a pulley in the big up- 
right boring mill. He has a piece of steel 
worked out concave, which he uses as a tem- 
plate to throw tool out of line to ‘‘ crown” the 
pulley. Fred didn’t get his template set 
just right. It didn’t exactly tally with the 





work. No matter. 
Stick to it. There 
are lots of places 
where a good man 
can get a good job. 
If all the boys would 
stick to it, there 
would be no Sunday 
work at all, and the 
poor machinists 
would not be asked 
to hold their noses 
to the grindstone 
eight days per week 
in order that the mill 
owner may not have 
to loaf a few hours, 
or, as they put it, 
‘So their help will 
be enabled to earn their daily bread.” Don’t 





ever take much stock in this side of the ques- | 


tion. They will ‘‘squeal” at the bare thought 


of it, but ‘‘ their help” will not grumble any. | 


They would welcome twelve hours per week 
less labor. Look at the eight-hour agitation 
and see if they wouldn’t ; and, if that is so, a 
few hours for repairs now and then will not 
starve them this year. 


It is astonishing to see how many of the 


sundry jobs can be done while the machinery 
is running. Nine-tenths of them can be 
done as well on Saturday as on Sunday, and 
by a little ingenuity and a little brains, half 
of the other tenth can be done away with. 
Try it on. Put your foot down, and let’s 


have a chance to put on a white shirt one | 
| The machine tender will tear off a strip of away at the end of that screw or stud 
| felt, daub on a little ‘‘lagging wax,” and run | trying to make it turn out? This will very 

What have you got for a pipe center? the felt on the pulley under the belt. He often start a set screw, and where the screw 
Have you got a nice concern, rigged to re-| runs it a little toward the small edge, from _ is loose or fits badly, the chisel will bring it | 
volve on an arbor which fits in the tail | the center, and shows up in a minute just every time. 


day in the week. 


spindle? Or do you use a cast iron thing 
shrunk on an old center? 
cast iron rig very well,” you say. No wonder. 
We used to have one. It looked like a ruta- 
baga turnip, and was about as smooth. 
Every time you use it a newring gets cut 
around it. You can almost count the dif- 
ferent jobs you have done with that center. 
There’s a ring for every job, just as a cow’s 
horn shows a ring for every year of her age. 


Why don’t you make a center that will be 
good for something, and always look decent? 
Get out a cone-shaped tail center. Cut a 
thread, and put on two nuts between the end 
of the cone and the end of the 
spindle. Fit on your cast iron 
center cone in such a manner 
that the check nuts will allow it 
to make a fit against the cone on 
the center, yet keep it from 
binding. Mill or plane three 
channels in the face of the cast 
iron cone on which the pipe 





| center of the pulley, which was 62’x24’’x5”. 


| will get disgusted. 


‘Don’t like the | 


on the floor. 
washer. 
out a small handful, tramps back to his 
work and puts one washer on the bolt 
where he needs it. 
four washers he drops on the floor, and 
they roll off under lathes, into dark corners 


Watch a man who is setting up a machine 
He wants one half-inch cut 
He goes to the washer keg, takes 


The other three or 


well at this business. 
stock which would work left handed. 
made some left-hand drills and used them 
for drilling out broken screws and studs. 
They worked nicely. 
would start to turn around from pressure of 
the drill. 
would only walk in deeper, but with the 
left hander the stud would start out and 
cramp the drill. 


and then chip it out piece by piece. 


We used to have a little kink that worked 
We had a ratchet 
We 


Often the screw 
With a right hand drill they 
You could start back;on 


the feed, and ,work 
the bolt right out of 
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The consequence was, that pulley measured 
6115” across the top as it laid in the ma- 
chine, and 62;'s” across the bottom. Just ';” 
out. When the millwright, or ‘‘ Mechanical 
Engineer,” as the young chaps put it, gets 
that pulley in place on its shaft, and tries to 
make the belt run true, then our ‘‘ M. E.” 
No matter how nicely 
everything has been lined and leveled, that 
plaguey belt will not ‘‘track.” It will run 
off to one side, do what you may. If,you go 
to work and move oné end of the shaft, it | 
don’t seem to help it much, and you keep | 





‘on moving it until you are glad to sneak out 


of the job. If said pulley is in a paper mill, 
it will get cured in ‘“‘less than no time.” | 


| what ails the pulley. 
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bears. Hinge a bar of steel in 
each channel, putting the pin 











or hinge at the small end of the 
cone. Drill and tap a hole for 
a set screw through the other 
end of each bar. 


the inside of the pipe to be threaded. 


before the pipe would run true. 


Now, by turning in either 
of the three screws, the pipe can be made to 
run true without chipping, filing, or turning 


Sometimes a pulley is made with both 





| two out of the center. 


method all the motion comes upon the fitted | — 


surfaces between the center spindle and 
ruta- 


“e 


cone, not between the pipe and a 
baga” center. 


While we are ‘‘growling” about cones, 





men. 


It pays too. 
that man gets hold of during a month 
















edges exactly the same diameter, but the 
| most crowning part of the face is an inch or 
This makes the very 

Many times have we been obliged to set) worst case that a poor M. E. has to deal 
up the steady rest and ‘‘true up the hole’+| with, and that pulley should be either re- 
By this | turned or—smashed ! 


Sweeper runs a big shop. He works 200 
Every bit of dirt that is swept from 
the floor is overhauled by one of his men. 
What an assortment of articles 


' 
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the hole in ‘‘less 
than no time.” 
Small jobs that 
could be “putin the 
lathe’came to time 
pretty’ quickly with 
our left-hand drills. 
a 
The Philadelphia 
Traction Rail- 
way Scrape. 





By Operuin Sirs. 








Having read with 
considerable inter- 
est, the article by 
Mr. LeVan, in the 


and under the benches. Just so with screws | AmzgRioAN Maocninist for March 28, upon 


or rivets. If some men want two, they go | the trouble with the Philadelphia Traction 


and get ten and lay them down on a box. |Company’s road, a 


subject, moreover, 


The first man who wants to sit on that box, | upon which I have sometimes pondered 
knocks the screws and rivets on the floor| while walking the streets of Philadel- 


and they go after the washers. 


| phia (not, 


however, being acquainted 


You can’t induce some men to be careful| with any of the gentlemen concerned 
of such things. They will waste them even|in its construction), I write this article 


if you stand guard over them with a club, | 


and Sweeper took the lesser of two evils and 
had all his sweepings sorted over. He said | 
he saved the sorter’s wages three times over. 
How do you like to dig out broken set 
screws? Fun, isn’t it? Broken cylinder 
studs are nice too. How do you doit? You) 
get half a dozen little cold chisels and dig 





When you get hold of an old rusty stud | 





with a view to making a few suggestions 
as to a proper and permanent method for 
getting out of the very bad scrape (this word 
may be taken as concerning the slot and the 
car grips, in a mechanical as well as a figura- 
tive sense) which this great work has evi- 
dently gotten into. It is indeed a melan- 
choly sight to see miles of such an expensive 
and important construction as this securely 
sunken and paved in beneath busily trav- 
eled streets, with its slot nearly or quite 
closed up in various places, and hints flying 
all about that the whole concern will have 


| to be dug up and rebuilt. 


I fully agree with Mr. LeVan as to the 
cause of the difficulty and the inadequacy 
of the proposed method as shown by him in 
Fig. 2. It certainly seems preposterous to 
depend upon the friction of the earth against 
wooden cross-ties, which are cut entirely 
apart through the middle,to prevent the one- 
sixteenth of an inch motion endwise in either 
direction, which would be detrimental to the 
proper working of the tube. It will un- 
doubtedly be for the eventual pecuniary in- 
terest of the owners of this line to apply a 
vigorous and positive remedy for the evil in 
question, even though it should involve con- 
siderable expense at first. The 
obvious way to avoid the diffi- 
culty (now apparent that bind- 
sight is more available than 
foresight), in the first place 
would have been to have made 
the transverse bars beneath the 
tube which Mr. LeVan shows 
in Figs. 1 and 2, of considerably 





Fig.6 


in an engine of Noah’s earliest patent, then 
you don’t fool with chisels long. Perhaps 
you rig up a drill and put a hole right down 
through that stud. When you get in an 
inch or so you take out the drill, stick a 
punch in the hole and try to start the rusty 
thread by pounding on the punch with a 
monkey wrench. Of course you use a 
wrench. No machinist in his senses, ever 
would use a hammer when he could get a 
wrench to jamb up. Perhaps the stud starts 
so that you can drive a square piece of steel 
into the hole you drilled and turn out the 


greater length than at present, 
with the braces much more 
nearly horizontal, and, prefera- 
bly, with adjusting nuts. These 
braces could have been round 
rods with the ends flattened and riveted to 
the flanges of the tubes, or could have been 
in the form of hook bolts inserted through 
holes in the flanges, as shown in the accom- 
panying diagram, Fig. 5, which is a cross- 
section of the tube, just as in Mr. LeVan’s 
diagrams. This, and the other views 
here shown, are figured ‘‘5,” ‘'6,” etc., to 
avoid confusion with the four figures shown 
in the former article referred to. The pieces 
of girder iron of I section, shown at A, Fig. 
5, with their accompanying lugs and adjust- 
able braces, could now be inserted at proper 
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intervals beneath the tube, without digging 
it up, and at no very great expense, except 
their actual construction. It is possible that 
the present short pieces could be utilized and 
some material saved by bolting pieces of flat 
bar iron, edge uppermost, flat against their 
webs, fitting between their upper and lower 
flanges, and extending outward at each end 
a proper distance for the attachment of the 
new braces. Either of these plans would 
positively and permanently remedy the evil, 
as would also the plan shown in Fig. 6, 
where a lighter bar of square iron, B, is 
shown, crossing beneath the tube, having 
riveted to it a truss, to prevent the ends from 
bending upward. This trussed beam, al- 
though requiring somewhat less material 
than A, Fig. 5, would require more work in 
making, and probably have no advantage 
over the other. 

Entirely a different plan is shown in Fig. 





7, where a yoke-shaped iron casting, C, is | 


placed beneath and partly around the tube, 
and the upper portions of the latter are 
drawn upward by short hook bolts. At C., 
Fig. 8, is shown a section of this casting, 
cut in the line Y, Z, Fig. 7. 





not only holding the rails rigidly to a proper | 
gauge (which I understand Jack Frost and | 
other circumstances have already somewhat | 
modified in the Philadelphia case), but fixing | 
a horizontal distance positively between said | 
rails and the slot in the tube, as well as keep- | 
ing them all relatively in place in a vertical 
direction. In this case the sleepers /, F, 
could be bolted to the casting D, if desired, | 
by rough bolts inserted from underneath, | 
through cored holes, and provided with nuts | 
upon their upper ends, which nuts would be | 
sunk into the sleepers beneath the rails. 

The distance apart necessary for any of 
the reinforcing arrangements proposed above 
is a matter which would depend mainly upon 
the lateral stiffness of the upper end of the 
tube. They should, of course, for the sake | 
of economy, be put as far apart as possible, | 
probably somewhere between eight and six- | 
teen feet. 
somewhat upon the distance apart of the pres- 


This would, however, depend | 
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Gear Wheels. 





LESSON ELEVEN. 





WORM WHEELS. 
SIZING WHEEL BLANKS OF THIRTY-TWO TEETH 
AND OVER—WORM WHEEL THIRTY-TWO TEETH, 
AND WORM TWO THREADS TO ONE INOH, 





(From a work now in press, and copyrighted by 
the Brown & Sharpe Manufacturing Co.) 


A worm is a screw made to mesh with the 
teeth of a wheel, called a worm wheel. As 
implied at the end of lesson four, a section 
of a worm through its axis is, in outline, the 
same as a rack of corresponding pitch. 

This outline can be either to mesh with 
single or double curve gear teeth, but worms 
are usually made for single curve, because, 
the sides of involute rack teeth being straight 
(see lesson four), the tool for cutting worm 
thread is more easily made. The thread tool 


| ent tube flanges,to which it would be desira- is not usually rounded for giving fillets at 
| ble to connect the bolts which pull the slot bottom of worm thread. 


open. The length of tube which could be | 


The rules for circular pitch apply in the 


| depended upon to resist the inward pressure | size of tooth parts and diameter of pitch 


viously be very carefully designed, with | otherwise, between the reinforcements,could | 
proper strength at all points to meet the | easily be found by experiment. 

stresses to which it would be subjected, and | 
yetso as to require the least possible material. | any of the proposed forms of strengthening | of the length of the worm or screw. Thus, 





wl 


The matter of digging for the insertion of | 


| 





It should ob- | of the earth and paving: stones, frosty or circle. 


The pitch of a worm or screw is usually 
given in a way different from the pitch of a 
gear, viz., in number of threads to one inch 








PD’ or Diameter of Pitch Circle. 


D or Diameter of Wheel Blank at the Throat. 
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Its general cross section would, of course, be 
in the form of an I beam, but, to suit the 
somewhat brittle material, the lower rib, be- 
ing the tensional member, should be consid- 
erably thicker than the compressive member 
formed by the upper rib. This plan would 
undoubtedly require more material than the 
ones shown in Figs. 5 and 6, and the cost per 
pound would probably be greater, although 
a foundry especially equipped for this pur- 
pose could, with proper moulding machin- 
ery, make these castings very cheaply, con- 
sidering the fact that there would be a great 
many thousand of them wanted, all exactly 
alike, and that the shape is an easy one to 
mould, with no cores except for the two 
bolt holes. I have not calculated closely the 
relative cost of the two methods proposed, 
but in favor of the latter we have the advan- 
tages of a material which will not deterior- 
ate or waste away, and which is incapable of 
bending or permanently changing its shape; 
and a form which would bring the adjusting 
nuts very near the surface of the ground; 
this latter, in itself, being a great advantage 
over the constructions shown in Figs. 5 and 
6. In calculating the cost of this cast-iron 
reinforcement, it must be remembered that 
it would be entirely ready for use as it 
left the foundry, with no drilling, riveting or 
other Work whatsoever, and that it could be 
cast of such a shape as to embrace the tube 
at the bottom, holding it exactly in place. 

In Fig. 9, at D, is shown a modified form 
of C, wherein it is cast with arms extending 
outward under the track sleepers and em- 
bracing the lower edge thereof. This, though 
more expensive, would be of undoubted ad- 
vantage in making a unit of the whole road, 





beams need not beso very expensive, as only | 


room enough to get them in would be re- 
quired. Possibly the earth might have to 
be loosened a little all along the sides of 
the tube, but probably it could be forced out- 
ward by driving wedges in the slot. 

In discussing the subject of the closed up 
tube slot in question recently, a friend at my 
elbow suggested that when it once had de- 
termined its own permanent position, it 
could be milled out to the proper width by a 
traveling milling machine, mounted upon a 
car. This would be a perfectly practical op- 
eration, but would be of no permanent avail 
in the present condition of things in Phila- 
delphia, as future outward pressure would 
undoubtedly close the slot in again. The 
suggestion may, however, be a useful one in 
“evening up” the width of any cable-tube 
slot after it has once become fixed in width, 
either by proper original ‘construction, or by 
such reinforcements as have been proposed 
in this article. The slot could, of course, in 
the case in question, be adjusted to the right 
width at each pair of stay bolts, but might 
need cutting out slightly at points between 
where the sides of the tube had (within their 
elastic limit) been somewhat sprung inwards. 

EDO 

The matter of a Saturday half-holiday has 
been settled between Mr. McDougal, Super- 
intendent of the Edison Machine Works in 
this city, and the men employed at the 
works in a manner very satisfactory to all 
parties. The works are run until 10 o’clock 
ony evening, which makes up for the 
time lost Saturday, giving the men the| 
benefit of a whole half-day, and full time 
to the company. The Superintendent ex- 
presses himself as much pleased with the 
working of the system. 


— Whole Diameter of Wheel Blank. 


Working depth 
Addendum -+ clearance.......... 


Working depth + clearance...... 
LQ OY eee 


Addendum diameter.............. 


if we say a worm is two pitch, it means two 
threads to the inch, or the worm makes two 
turns to advance the thread one inch. But 
a worm may be double threaded, triple 
threaded, and so on. 

To avoid misunderstanding, it is better 
always to call the advance of a worm thread 
the lead. Thus a worm thread that advances 
one inch in one turn we call one inch lead in 
one turn. 

We apply the term pitch to the actual dis- 
tance between the threads or teeth, as in 
previous lessons. In single thread worms 
the lead and the pitch are alike. 

If we have to make a worm and wheel so 
many threads to one inch, we first divide 1” 
by the number of threads to one inch, and the 
quotient gives us the circular pitch. Wence 
the wheel in this lesson is $” circular pitch. 

Multiply 3.1416 by the number of threads 
to one inch, and the product will be the 
diametral pitch of the worm wheel. 

To make drawing of worm and wheel, we 
get data as in circular pitch. 

1. Draw center line, A 0, and upon it 
space off the distance, a 4, equal to the diam- 
eter of pitch circle. 

2. On each side of these two points lay off 
the distance S, as dc and 2 d. 

3. From c lay off the distance c O equal to 
the radius of the worm. The diameter of a 
worm is generally 4 or 5 times the circular 
pitch. 

4. Lay off the distances cg and de equal 
to f. 

5. Through ¢ and e draw circles about 0. 
These represent the whole diameter of worm, 
and the diameter at bottom of worm threads. 
6. Draw h O and 7 O at an angle of 30° to 


45° with AO. These lines give width 
face of worm wheel. 

7. Through g and d draw arcs about 0, 
ending in h Oand iO. This operation re- 
peated at a completes the outline of worm 
wheel. 

For thirty-two teeth and more the adden- 
dum diameter, or ), should be taken at the 
throat or smallest diameter of wheel. 
lesson twelve for wheels with less than 
thirty-two teeth. 

Measure sketch for whole diameter of wheel 
blank. 

8. To get the best results, a hob or chaser 
should be made corresponding to worm, and 
wheel teeth finished with it. 

The diameter of a hob should be two f 
larger than diameter of worm. The diam- 
eter at bottom of hob thread should be the 
same as the worm. 


See 


LESSON TWELVE. 
SIZING WORM WHEEL BLANKS LESS THAN THIRTY- 
TWO TERTH ; GENERAL REMARKS. 

If we make the diameter of a worm wheel 
blank by the common rules for sizing blanks, 
and finish the teeth with a hob, we will find 
the flanks of teeth near the bottom to be 
undercut or hollowing. This comes from 
the interference spoken of in lesson six. 


D” = .318” 

St f= .184” 
D’ +f = .343” 
D’ = 5.093” 


Di=6.411" 


Thirty teeth was there given as a limit which 
will be right when teeth are made to circle 
arcs. With pressure angle 75}°, and rack 
teeth with usual addendum, this interference 
of rack teeth with flanks of gear teeth com- 
mences at 31 teeth (31,%; geometrically), and 
interferes with nearly the whole flank in 
wheels of 12 teeth. In lesson six we reme- 
died this by rounding off the addenda of 
rack teeth. It was necessary to do this in 
order to keep the wheels interchangeable. 
With worms and worm wheels we can better 
avoid this interference by making wheel 
blanks larger. 

Rule.—Miultiply the pitch diameter of the 
wheel by .937, and add to the product four 
times the addendum (4s.); the sum will be 
the diameter for the blank at the throat or 
small part. To get the whole diameter, make 
a sketch with diameter of throat to the fore- 
going rule, as in lesson eleven, and measure 
the sketch. 

When worm wheels are not hobbed it is 
better to turn blanks like a spur wheel. 
Little or nothing is gained by having wheels 
curved to fit worm unless teeth are finished 
with a hob. 

The teeth can be cut straight, diagonally 
across face of blank to fit angle of worm 
thread. To get angle of worm thread it is 
best to apply protractor directly to the thread, 


as computing the angle affords but little 
help. Set gear cutter-head as near the angle 
as can be seen from trial with protractor 
upon thread, cut a few teeth, try in worm. 
Generally the cutter-head has to be changed 
before the worm will take the right position. 
Of course, if the wheel is to be hobbed the 
cutter should be thin enough to leave stock 
for finishing. ‘The spaces can be cut the full 
depth, the cutter being dropped in. 
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Prosperity of Railroads as Affected 
the Size of Exhaust Nozzles. 


by 





By Frank C. Smiru. 

It is commonly believed among railroad 
men that the fuel economy of an engine is 
not affected by the size of the exhaust noz- 
zles so long as the engine steams freely. 
That is to say, that provided an engine 
steams freely, the amount of back pressure 
is not of any material moment. But a few 
days since I heard this belief expressed by a 
master mechanic of thousands of miles of 
road. He had never been able to make an 
18x24 eight-wheel engine steam with larger 
nozzles than 23'’ (double). That this is en- 
tirely wrong, cannot be doubted for an in- 
stant, for the remarkable economy of auto- 
matic stationary engines is largely due to 
the small back pressure, and the action of 
steam in a cylinder, so far as its economical | 
use is concerned, is identical whether the | 
cylinder drives a flouring mill or turns a pair | 
of locomotive wheels. 

A few years back a certain road required | 
several new engines. Several of the direc- | 
tors were interested in a locomotive contract | 
shop, while others held stock in a competing | 
concern. | 

The master mechanic, in order to favor | 
both factions, proposed that each shop build 
a sample engine with cylinders, boilers, 
drivers, etc., of the same dimensions. This 
was done, and a trial made by coupling to a 
train of cars, going over a division and re- 
turning, account being kept of the coal con- 
sumed, etc. The other engine was then 
coaled from the same pile, coupled to the 
same train, and handled by the same en- | 
gineer, and run in the same notch and simi- 
larly in all other ways, in order to get fair 
results. It was found that one engine had 
burned something like four tons of coal 
more than the other. It was found on ex- | 
amination that the only difference in the en- 
gines consisted in the valve travel of one be- 
ing 4 inches, and of the other 5} inches, the 
nozzles of the engine having the 4 inch 
travel being } inch smaller than the other, as 
she would not steam with larger nozzles. 
Both engines were indicated, and a differ- 
ence in back-pressure of 11 pounds found. 
A more satisfactory test could not be made 
to determine this point. 

The Cincinnati, New Orleans and Texas 
Pacific Railroad, James Meehan, General 
Master Mechanic, are using as large nozzles 
successfully as any road in the country, and 
Iam informed that the proportion of ex- 
pense for fuel as compared with the total 
expenses is about 9 per cent., and this road 
is a paying road. Another road of near- 
ly as many miles, uses much smaller noz- 
zles, and is not a paying road, the propor- 
tion of cost of fuel to the total expenses 
being about 13 per cent. 

It may appear odd to assert that so 
smali a thing as exhaust nozzles could 
determine whether the road would or 
would not be dividend producing, but 
in light of the facts this appears to be the 
case. 

Card No. 2 is from an 18x24 mogul of 
the Cincinnati, New Orleans and Texas 
Pacific Railroad, at 170 revolutions per 
minute, the engine developing about 500 
horse-power. 

Card No. 1 is from a similar sized 
engine of the other road at about the 
same speed and point of cut-off, the 
boiler pressure being the same in both. 
The nozzles of engine from which card 
No. 2 was taken were 3} inches in 
diameter, while those of No. 1 were 2} 
inches, being the largest nozzle used on 
that road, although 17 and 18-inch en- 
gines are used. It may be asked why this 
difference occurs. The reasons are that a 
difference in the smoke arch arrangements, 
size of stacks, designs of valve motion, use | 
and non-use of brick arch in fire-box, etc., 
compels the one road to use small nozzles in 
order to get steam. It requires about 500 
horse-power on either road to haul 35 loaded 
cars at from 18 to 20 miles per hour. 

While the consumption of water as shown 
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by whatever amount iscarried over mechani- 
cally or primed, the relative amount used is 
clearly shown. Card No. 1 shows 24.1 
pounds of water, while No. 2 
pounds, or say 3 pounds difference. As the 
engines on ordinary trains develop 500 
horse-power, we have 8 X500—1,500 Ibs. 
which one engine uses per hour more than 
the other. 
in use ten hours each day and each road has 
300 engines in use for 300 days in the year, 


and we have 1,500 10300 x 300—1,350,- 


Vig. 1 


gives 21) 


Assuming that the engines are | 
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| 
| 


inch would put a strain of 1,364 Ibs. on the | 


draw bar. As each ton of the load requires | 
about 6 pounds pull on the draw bar,we have 
1,364 — 
6 227 tons, 


and taking each car and its load to weigh 25 
tons and we have 
227 


=9 cars 
25 


| 


and over, which each engine could haul | 
more if larger nozzles could be used. For | 
the 300 engines this gives 2,700 cars. Now 


| results. 
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nozzles, when the probabilities are that some 
other slight change would allow of larger 
nozzles being used with better steaming 
In my own experience a case has 
never presented itself in 16” enginesin which3” 
nozzles could not be used, 3}’’ on 17’’ passen- 
ger engine, and the same size on 18”’ moguls 
or 33’ to 34” on 18” passenger engines. | 
have found that small nozzles are necessary 
when from one cause or another the effect of 
the exhaust is not equally distributed 
through all of the flues. Many roads, trying 


| the extension front end, complain the engines 


'do not steam as well with them as without. 


| In such cases the whole fault is, in nine cases 


‘out of ten, in the baffle plate. 


24 Ibs. water per I. H. P. per hour; M. E. P. 50 Ibs, 
I 


Fig. 2 





21 Ibs. water per I, H. P. per hour; Mi. E. P. 60 Ibs, 


000,000 Ibs. of water which one road uses 
per year more than the other. The average 
locomotive will evaporate five pounds of 
water for each pound of coal, and this gives 

1.850,000,000 

5 

pounds, or 135,000 tons ef coal burned un- 
necessarily, or rather on account of small 
nozzles. Putting the cost of this coal per 


270,000,000 


ton on the tenders at #2, and we have in| 
dollars $270,000, which would pay a two per 
_ cent. dividend. 


if we take 30 loaded cars as the average 
train we have 
2,700 


90. 
30 


| That is, this road requires 90 engines to be 


kept in service which might be done away 
with, provided the balance were made to 
steam with larger nozzles. If these 90 
engines are worth $6,000 each, the 90 repre- 
sent $540,000, which if money be worth 8 
per cent. is a yearly outlay of $43.200 for 





| interest, saying nothing of $270,000 for coal, 





Improved HorizontaL Boring AND Drittina MAcHINE. 


But there is another way of looking at the 
matter which gives equally remarkable re- 
sults. Owing to back pressure shown in card 
1, the mean effective pressure of card 2 is ten 
pounds more per square inch than card 1. 
In order to show just how detrimental this 
is we may figure how many cars an engine 
would pull with an average pressure per 
square inch of ten pounds. Taking the 
same size engine as those from which the 
cards were taken, and we have 

a 
182 x 24X10 1.364. 


~~ 


vt 


by the cards is not the actual amount used | This shows that the ten pounds per square 


I have examined thirteen different roads 
which have gone into the hands of receivers 
lately, and find that although many of them 
use 17” and 18” engines, none of them used 
over 2}” double nozzles. If general mana- 
gers would look closely into the apparently 
insignificant matter of exhaust nozzles, they 
would find the apparent anomaly of more 
dollars escaping from small holes than from 
larger ones. 

How to make engines use larger nozzles 
does not appear to be popular knowledge. 
When an engine fails to steam freely the usual 
remedy is to reduce the size of the exhaust | 


That is, 
for want of sufficient angle, or perforations 
high enough, the lower flues alone do the 
work, and necessarily get to leaking. When 
the extension is properly designed larger 
nozzles by a quarter of an inch can be used. 
ape — 
Improved Horizontal Boring and Drilling 
Machine, 





We herewith illustrate the improved hori- 
zontal boring and drilling machine, recently 
built by the Betts Machine Company, Wil- 
mington, Delaware. 

This machine is intended to combine all 
the features necessary for rapid and accurate 
work. The steel spindle can be driven in 
either direction by means of open and cross 
belts on the countershaft. It has a full bear- 
ing through the cast-iron spindle at all times, 
and does not lose any of its bearing surface 
as itis runout. It has quick movement by 
hand through a rack and pinion; there are 
three changes of feed, which is automatic 
and positive, through cut gears, and con- 
trolled by means of a clutch attachment con- 
veniently situated. It has compound tables 
arranged to move vertically, with horizontal 
movement at right angles with and parallel 
to the boring spindle. The table is elevated 
by two screws and bevel gears. The cast- 
iron spindle is provided with a face-plate, to 
which can be secured a facing tool, thus 
adapting the machine to the large range of 
work of this character. A steady rest for 
the outer end of the boring bars is also fur- 
nished, which gives rigidity to the machine. 

The cut represents the No. 1 or small ma- 
chine ; the larger size, intended for much 
heavier work, is of quite similar design, 
except in it the tables are raised and lowered 
by power through worm gearing. The mani- 
fold advantages of this class of machine for 
boring and drilling upon an adjustable table 
are evident. Work can be drilled by it that 
could not be done in an ordinary drill press, 

and it has all the advantages of a facing 
lathe for many operations. 
——__<e—__—__ 

Judge McCafferty, who recently died 
in Boston, began working in a mill in 
Lowell when quite young, and worked at 
his trade—that of a machinist—while he 
was studying law. 

aii 
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The total production of pure bar tin in 
all the countries of the world is 36,000 
tons a year, and of this 12,000 are broughy 
to the United States. It is asserted that 
the tin mines in the Black Hills will 
soon be in a condition to furnish 3,000 
tons per year. 

= <=. 

Charles P. Deane, of the Deane Steam 
Pump Company, of Holyoke, Mass., 
drops in occasionally. He dropped in 
a day or two since—long enough to re- 
port that business in the steam pump 

line has improved perceptibly since May 1st 
to a degree that will be gratifying, if it con- 
tinues. 
<a 

Thomas Potter, of Jersey City, N. J., has 
invented an arrangement by which he ex- 
pects to prevent accidents from open 
switches, draws, etc. He employs means 
for making electrical connection when the 
locomotive passes the danger point, which, 
through suitable connection, closes the 
throttle and applies the brakes, thus stopping 
the train if the engineer should happen to be 
neglectful. 
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New Attachments for Milling Machines, 


The vertical angular attachment for mill- 
ing machines shown on this page is espe- 
cially adapted for the heavy milling machine 
as illustrated in our issue of April 11th. It 
is cast hollow and secured to the head of the 
milling machine by four bolts. The base 
has an annular T-slot, and a hole to insert 
the bolts. It is driven by a socket fixed in 
the spindle of the milling machine, which is 
key-seated to fit the keyed stud in the at- 
tachment. Through the medium of a pair 
of miter wheels, this stud drives a spindle 
at right angles to the attachment, and it is 
geared to a shaft in line with it, which is 


utilized as a cutter or saw arbor, for cutting | 


racks, sawing up stock, etc. This shaft 
runs in gun metal bearings, and can be re- 
moved by means of the two clamp screws in 
the clamp bearings. 


This attachment can be used either verti- | 


cally, horizontally, or at any angle around 
the center, the base being graduated to 
register its position. Cutter arbors or boring 
bars can be used in either end of the main 
spindle. For rack cutting there is no limit 
as to length, while for milling or boring cast- 
ings of irregular shape or troublesome to 
hold in ordinary tools, this attachment will 
be found very useful. In cutting large gears 
the cutter spindle is placed vertically, and 
the index head at right angles to the platen ; 
the gear blank is then fed in line with the 
main spindle of the milling machine. By 
setting the platen at an angle bevel gears 
may be cut. Spur gears up to 6 feet in 
diameter may be cut with this attachment in 
connection with the heavy milling machine 
referred to above. This attachment can be 
utilized for and is adapted to the cutting of 
racks, spur and bevel gears, profiling or 
angular milling; boring or drilling at right 
angles to the main spindle of the milling 
machine, sawing up stock, milling of slots, 
links of locomotives, ares of circles, dies for 
sheet metal, square pieces on edge, etc. 

This vise, also shown by a cut herewith, is 
adapted to swing from a horizontal to a 
vertical plane or at any angle therein. A 
graduated plate with a central stud fills a 
hole in the base of the vise enabling it to be 
set at any angle. It can be held in position 
on the trunion by clamping the body of the 
vise with the two nuts shown in the cut. A 
graduated dial on the trunion, marked by 
degrees, gives the angle to which the vise 
can be thrown, facilitating the miling or 
planing of work at an angle. 
hardened steel, open 8” 
with a depth of 2”. In 
addition to the numerous 
uses to which this vise 
can be put on a milling 
machine, it can be applied 
to advantage on a planer, 
shaper, drill press, etc. 

These milling machine 
attachments are made by 
Detrick & Harvey, Balti- 
more, Md. 


The jaws, of 





+ ee - 
Improved Iron Planer, 





The engraving — illus- 
trates the new 30x30” 
iron planer, built by the 
Rochester Machine Tool 
Works, Rochester, N. Y. 
The most prominent fea- 
tures are the unusual 
amount of belt surface, 92 feet of 2’ belt to 
move the platen one foot ; broad faces of the 
gears reducing wear to the minimum; the 
extra quick return of the platen, 3 for 1; and 
the device shown in cut for instantly stop- 
ping the platen at any point of the stroke, 
and from either side of the machine. The 
latter is accomplished by means of a cam 
latch attached to the hand reversing lever, so 
arranged as to be quickly thrown in or out, 
and when thrown in and lever brought to 
position to catch it, holds both belts upon 
the loose pulleys until thrown out. By 
means of the shaft through the center legs, 
this lever is also carried to the back side of 
the planer, and the catch is operated with 
equal facility from either side. This device 
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effects a great saving of time in stopping to 
change tools, or examine work, and gives 
the operator control of all motions of the 
planer, except throwing feed in or out, from 
either side of the machine. 

This device is now in daily use on quite a 
number of planers built by the above com- 
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pany, and in all cases, we are informed, gives 
unqualified satisfaction as a time and labor 
saving device. 
- ae 
Melting and Mixing Steel with Cast Tron 
to Obtain Strong Castings, 


By Tuomas D. Wausr. 
The union of steel with cast iron has of 
late years been much practiced for the pur- 
pose either of adding strength or hardness 
to cast iron, or to increase the depth of 
chill, for which purpose notes will be 
found in the Amgerioan Macninist of Octo- 
ber 8, 1882; also in ‘‘American Foundry 
Practice,” Vol. I,’pages,272, 297,.208 
and 299. It might be well to here 
state that wrought, iron has also been 
used in mixture with cast iron, some- 
times being melted in the cupola, 
and again mixed in with the cast 
iron after it is melted. 
of its being used as high as 33 per 
cent. in mixture with cast iron melt 
ed in a cupola. 


I have heard 


The greatest per cent. of either 
steel or wrought iron which can 
be mixed in with liquid «cast iron 
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general thing, been poorly accomplished. 
The steel mixes with the cast iron so that 
when the castings are turned or bored hard 
spots or a mottled surfaces are apt to appear. 
The mottled surface is seldom objectionable, 
but hard spots are certainly so. 

Why there is such an uncertainty in the 
results of mixtures is readily accounted for 
by the fact of steel being so sensitive to 
change in nature through the slightest intro- 
duction of any foreign substance, or changes 


in degrees of heat when being worked. In 
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melting steel with cast iron in acupola, there 
should, as far as possible, be means adopted 
whereby uniformity in percentage can be ob- 
tained. As, for instance, did one desire acast- 
ing made of 4 steel and 4 cast iron, such pro- 
portions should be carefully weighed and 
charged, and in charging the cupola, if pos- 
sible, adopt the method set forth in the 
AmERIOAN Maouinist of April 8, 1882, or in 
‘“‘American Foundry Practice,” Vol. I, page 


304. The method there described will in- 
sure the production of the mixture as 
charged. Of course, if there was enough 


weight of the steel mixture required to make 
a heat by itself, then the precaution referred 
to would not be essential. 
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IMproveD IRON PLANER. 


in a ladle, will, of course, depend upon how 
hot the fluid cast iron is, and what it is 
intended to be poured into. I would not 
have the reader understand by ‘‘ greatest per 
cent.” that the more steel or wrought iron 
there is mixed with cast iron the stronger 
will the mixture be. As far as strength is 
concerned, I would be led to say there is a 
limit to the per cent. which should be mixed 
with the cast iron, and that it greatly de- 
pends upon what grades of steel and cast 
iron are mixed together. The cast iron in 
some cases may not stand any more than 3 
to 5 per cent. of steel or wrought iron, in 
order to obtain the greatest strength. 

To procure a homogeneous product from 
the mixture of steel with cast iron has, as a 
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metal would, through necessity, be required 
to be collected in a large body. To keep the 
metal hot (for pouring small castings) while 
being collected, it might often require being 
covered over with charcoal or housed in a 
receptacle. There are, of course, many 
castings which may stand the steel mixture 
being irregular. The aboveis simply to give 
ideas for thorough and equal mixing in cases 
where fine work is required. 

In charging steel mixed with cast-iron the 
percentage should, in my opinion, be much 
in excess of that desired to be produced in 
the castings; for in melting there is much of 
the steel lost through oxidation. 

Samuel M. Carpenter, Cleveland, Ohio, who 
holds letters patent (No. 173,159) awarded 
him Feb, 8, 1876, upon a process for the im- 
mersion of steel into liquid cast iron, claims 
that cast iron can only be strengthened by a 
mixture with steel by the steel 
through immersion in liquid cast iron, 
thereby preventing it from contact with 
the blast of air, which oxidizes the steel, 
and impairs its strength when melted in a 
cupola. 


melting 


On this point I agree with Mr. Carpenter, 
for in my experience with steel melted with 
cast iron in a cupola I cannot say I thought 
it added strength. When I have seen steel 
used, it was generally for the sole purpose of 
hardening, or giving a deep chill to castings. 
For this purpose steel mixed with cast iron 
is at least effective, as steel melted in a cupo- 
la produces a product in nature somewhat 
similar to ‘* white iron.” 

The melting of steel alone in a cupola by 
Mr. Robert E. Masters, described in the 
AmEnioAN Maoninist of April 25, 1885, is a 
plan which, as far as I know, was original 
with him. By samples of the steel produced, 
which he has very kindly sent me, I should 
judge, as he writes in his article, that were 
small castings annealed they would be very 
tough and strong. 

Mr. Masters’ article has done a good thing 
in bringing this subject 
of steel-melting in a cupo- 
la prominently before the 
country, and now that it 
is started it is not going 
to be let die out. There 
still remains one thing to 
be done, and that is to 
have the melted steel pro- 
duce, direct from a cupo 
la, castings somewhere 
near as strong as the 
scrap steel was before be- 
ing melted. Who can 
best accomplish _ this, 
could, I assure them, 
** reap a harvest.” 

—-: 

In United States Gov- 
ernment business it seems 
10 be more expensive to 
utilize the material in old 
vessels than to give the 
whole away. 
vessels 
demned and ordered to 
be broken up. It was 
estimated that the value 
of the material 
was 


ay — 
Ty) 
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Olin 





Last year 


six were 


con 


in them 
over %73,477 and 
that it would cost $107, - 
000 to break them up. 
They were broken at the 
estimated cost, but the 
value of the material wag 


Another point, which 1t might be well to | overestimated. The vessels could have been 


mention, in regard to mixing steel with cast 
iron is, that the more metal there can be 
collected in a large ladle, and agitated by 
stirring with a mixer, or wrought-iron rod, 
the more homogeneous the castings pro- 
duced. Where it is practicable, it would be 
policy not to use any of the metal until all 
in the cupola was ‘‘ melted down.” 

No one should expect that by catching the 
metal in small ladles as fast as it melts and 
pouring the same, that the small castings 
produced will contain the percentage in mix- 
ture with which the cupola was charged, the 
same as they would were the metal first col 
lected in a large body, as indicated above. 


Of course, in the case of large castings, the 


sold at auction so as to realize a good sum 
to the Government. As it was, it cost about 
#50,000 to get rid of them. Much of the 
Government business has been done on the 
same basis. 





Bi 


One of our readers says: ‘I see in issue 
of May 2 that Frank H. Richards says if the 
brass is tough like copper, use oil. I will 
say that if he will use soap suds he will find 
it much better than oil.” This is for drilling 
brass. 
le 

Mr. ©. E. Smart succeeds Mr. 8S. H. 
Edgerly as General Master Mechanic of the 
Michigan Central Railway. 
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Locomotive Crane. 





We present herewith illustrations of aloco- 
motive crane, a type more generally used in 
England than any other, and which will, no 
doubt, find many uses in this country when 
its merits become known. The cranes are 
designed to hoist, rotate and travel by power, 
and can be fitted with an attachment for 
altering the radius if desired. The cranes 
are very useful in handling goods in a yard 
or on a wharf, and in bringing goods from 
the yard into a shop, or loading cars, as 
well as for other work. Indeed, one of 
these cranes will very often do the duty of 
many stationary cranes. The general con- 
struction is of a rotating super- 
structure containing all the hoist- 
ing mechanism resting upon a trav- 
eling carriage. The hoisting gear 
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The Apprenticeship Question—Experi- 
ence in Finding an Apprentice. 


Editor American Machinist: 

So much has been said in the papers for years 
back against the apprentice system, that it 
is generally considered now that the system | 
is defunct, and that young men prefer some | 
more toney, if less profitable, employment, | 
at which they can work with good clothes | 
on. The more the question is agitated, the | 
more it becomes misunderstood. To my | 
mind the problem is the same as it was thirty | 
years ago, when I entered, on a verbal con- 
tract of about three words, for a three years’ 





is of the ordinary construction, 
and is made very simple and strong, 
The rotating gear is made under 
Grafton’s patents, which are issued 
both in England and in this coun- 
try. This gear shows the latest 
English practice, and in that mar- 
ket gives these cranes an advantage 
over all others of the same type. 
In general the rotation is effected 
by the pinion e meshing into a 
toothed ring D. A great source of 
trouble with cranes of this sort has 
been that when it is desired to suddenly stop 
the load,the momentum is very apt to strip the 


teeth, and thus disable the crane. To remedy | 


this trouble, Grafton makes the toothed ring 
integral with the roller path C, Fig. 2. This 
roller path and ring are quite separate from 
the bed-plate a. The roller path C has its 


upper and under faces turned plane and | 


pafallel, and it rests loose upon a turned 


seat a! on the bed a, which has a raised | 


flange a? that retains the roller path C in 
position whilst allowing it to revolve on its 
seat, the weight of the superstructure and its 
load creating sufficient friction to prevent the 
roller path being caused to slip by the normal 
rotating action of the crane. Should, how- 
ever, any undue strain be caused by the 
swinging of the load or the quick stoppage 
or reversing of the gearing, the ring then 
slips, thus relieving the gear and preventing 
breakage. This occasional moving of the 
roller path to different positions insures its 
wearing evenly all round, although the crane 


may not be required to rotate through the | 


complete circle. 


This improvement is really a very import- | 
ant one, for the reason that it renders simple | 
and strong that portion of the crane which | 
has heretofore been most liable to cause) 


trouble. 


The sole right to make these cranes under 


Grafton’s patent is controlled by the Yale & 
Towne Manufacturing Company, Stamford, 
Conn. The company now have some two-ton 


cranes under way, which will be followed | 


by other capacities as they may be de- 
manded. 


pe 


Government Steel Cruisers. 


The Secretary of the Navy invites engi- 
neers and mechanics as well as manufac- 


turers of vessels, steam engines and boilers, | 


or ordnance, to submit’ plans and models to 


him of vessels or of any of their parts or | 


belongings, of the classes authorized by the 
Naval Appropriation Act of March 3, 1885. 
Should any of the designs be adopted a 
liberal compensation will be paid. The in- 
tention is to construct these cruisers accord- 
ing to the most approved modern designs, 
and that they shall have the highest attain- 
able speed. The plans must be submitted to 
the Navy Department within sixty days 
after the 15th of May. The Secretary says: 
‘*The department will, upon application, 
forward copies of so much of the Naval 
Appropriation acts as related to said vessels, 
and will answer all letters of inquiry and 
furnish all desired information on the sub- 
ject.” It is evidently the intention of the 
Secretary to get information as to the best 
construction wherever possible, instead of 
sticking to special ruts, 








fully carried out, and I have had no cause to 
regret it, and I don’t think the old man had, 
either. The usual custom in those times 
was to have a written indenture, with a for- 
feiting clause attached. This indenture sys- 
tem is now abolished, and this is the only 
difference between the old plan and the ex- 
isting one, after all. 

It will always require, on an average, 
about three years and a certain amount of 
intelligence to learn a trade properly, and as 
like causes produce like results, the system 
must inevitably continue. There is no royal 


shops in the country will disclose the fact 
that the heads of nine out of ten are owners, 
and are thorough practical workmen at the 
trades they represent. Master mechanics of 
railroads are of necessity practical workmen, 
and the successful ones are not all possessed 
of a college education, either. Probably the 
best thing for a young man to do is to ac- 
quire as good a common school education as 
possible, and at the age of 12 to 16 get a good 
text book on physics or natural philosophy, 
and study it through and through until every 
topic is fully understood, and can be ex- 
plained off-hand. At 17 or 18 get a position 
in a good shop, not necessarily a large one, 
but a successful one; work hard, no matter 





LooomMoTivE CRANE AT WORK. 


‘apprenticeship, unless sooner discharged, to| what others do; be industrious; never mind | 
_the machinist trade, which contract was | the wages, that will take care of itself; obey 


orders faithfully: merit promotion before 
asking for it; don’t talk too much, but ask 
| for instruction until you understand. If you 
/go to a little trouble to accommodate the 
'foreman sometimes, so much the better; he 
|is not liable to forget it. Practice drawing 
at nights; carry a piece of chalk, and sketch 
machinery at leisure times; get access to the 
industrial papers in the office, and never 
allow another boy to know more than you do. 

If you have the talent to become a me- 
chanic, three years of this sort of routine 
will develop it. After apprenticeship, a col- 





editor of the AMeRroaN Maonrnist for a boy 
to learn.the machinist trade. The letter was 
kindly published, and we were overwhelmed 
with letters—most of them very intelligent, 
too—from Maine to British Columbia, North 
and South (and they are not done coming 
yet). Of course, we made a selection, and 
one we are well pleased with. This indicates 
the direction of the current, to my mind; 
and, if employers would give more attention 
to procuring worthy apprentices, not neces- 
sarily at home—from anywhere—and after 
trial reject those not well qualified, the 
shops would soon be filled with better work- 
men. I would also recommend employers, 
when in need of a foreman, to make one; 
promote their best workmen. By 
giving the young man a chance in 
this way, the “old man’s” profit 
obviously follows. 
C. W. Crawrorp. 


Twist Drills and Sockets, 
Editor American Machinist : 

Referring to a number of com- 
munications in regard to twist drills 
and sockets, in my experience the 
greatest trouble is with the men 
using them. Most drill sockets are 
turned to fit the taper in drill spin- 
dles, and the ordinary machinist 
will place the socket in the spindle, 
take a hammer, wrench or a piece of 
iron and hit it (the socket) a good hard 
blow to make it stay in its place, there- 
by battering the socket so the drill will 
not fit properly, which necessarily brings 
more strain on the flat end of drill than if 
the fit was good. We have sockets that 
have been in constant use for four years, 
and we have no trouble, although the men 
work by piece work, and the drills are run 
to their utmost capacity. My advice is to 
drive sockets into drill spindles with a block 
of wood, thereby retaining a true taper for 
the drill, so the friction will do the driving 
and not depend entirely on the ‘flat end of 





| drill. PRACTIOAL. 


road to the machinist or any other trade; | lege course is in order, if it can be afforded. | 


no easy way or short route to get there; no| At this time the student will appreciate the | 


A Makeshitt Job. 


possible way but by the exercise of brain and | relations of theory and practice, and the ap-| Hditor American Machinist: 
muscle, whether the effort is made surrep- 
titiously or otherwise. 


The industrial col- 





























| plication of mathematics in designing ma- 


| chinery. I am decidedly in favor of a ramble 












lege system is good, if the workshop part of 
it were omitted; but the young man who is 
beguiled into learning a trade in acollege, 
where no competition exists, and where little 
effort is made to make money, but only to 
spend it, and where the art is taught with 
small tools and small work, has a poor 
chance in the race for bread and butter with 
the young man who learns his trade in a 
shop where commercial work is done for 
profit, against the competition of other 
shops. Superior education don’t avail much 


where only journeyman-work is concerned ; 
and where the ambition leads higher, then 
more than ever does the young man require 
the best commercial training and experience 
in actual competitive shop practice. 

A careful investigation of all the successful 


LoooMoTIVE CRANE—SEOCTION AND ELEVATION. 


| for a year or two through the various kinds 


| : ° 
| of shops, and some experience as engineer or 
| 


| assistant on a steamer will furnish actual 
practice with boilers, etc. 

It is absurd to expect to get something for 

nothing ; a trade is not to be had for the ask- 








now than formerly. In this case the un- 
fittest survive ; the superior workmen soon 
| get up out of the ranks, and hence the shops 
| become filled with inferior workmen, and 
| the cry is raised that young men don’t take 
| to learning trades and the apprentice system 
isa failure. The fact is, the country is full 
of boys clamorous for places to learn trades, 
and who are willing to go thousands of miles 
to secure such a position. 
About a year ago the writer applied to the 





ing or paying for, but is more easily acquired | 


I have long been very much interested in 
the descriptions of ‘‘ makeshift” ways 
of doing jobs, for which no proper 
tools were at hand, that have appeared 
in your paper from time to time. A 
few days ago, while in a country shop, 
I saw the valve seat of a large engine 
cylinder faced up in way so ingeni- 
ous that I thought you would be inter- 
ested, and perhaps some of your readers 
profited, by a description of the way the 
work was done. The cylinder was bolted to 
| the floor at one end of the planer, the cross- 
/head of which was bolted to one end of 
planer table, the planer itself not being near 
large enough to take the cylinder on the 
table. A ‘*‘ makeshift” feed was also at- 
tached, so that in a few hours a job was 
done that would have taken a long while to 
have done by hand. D, Earry. 
yrand Rapids, Mich. 
Casting Rolls With Wrought-Iron 


| Shafts in Them, 
Editor American Machinist: 

The question has been asked in yow 
| paper how rolls 14” long and 8” diameter 
| can be cast with wrought-iron shafts in each 
end, and have them solid. Mr. Robert C. 
Masters has given some good ideas in May 9 
issue of your paper, and I wish still to add 
some from my own experience. The best 
way I have found is to turn the ends of the 
iron to be cast in the mould, and cut a thread 
or screw, as Mr. Masters has said, and then 
tin the part that goes in the mould. This 
can be done by mixing muriatic acid and 
rain water together. Melt your tin, heat the 
ends of the iron to be tinned; then put the 
ends in the pickle for ten or fifteen minutes, 
and then dip into the melted tin slowly, and 
let remain in the melted tin about five min- 
utes. Next take out moulds made with 
wrought-iron shafts cast in. Done in this 
way, the rolls will be solid and clean and 
free from vibration. 
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I make about four thousand such castings 
every year, and for the benefit of my friends 
I give this information. I cast a roll a few 
days ago five inches diameter, six feet long, 
with a shaft four inches in diameter running 
through the entire length of the mould, thus 
leaving only one inch of cast-iron. In 
casting this roll, I poured, and made to flow 
through the mould, about two hundred 
pounds of hot melted iron, so as to make the 
shaft red-hot, and make the cast-iron adhere 
to the wrought. The roll was solid and free 
from blow-holes. As the roll had to be 
turned all over the outside, I had to make 
that amount of iron flow, so that the cast 
part would not be chilled. 

Davin SPENCE, 
Foreman, G. W. Brown & Co., 
Galesburg, Ill. 


End Measure Standards Not Relied 
Upon. 
Hditor American Machinist : 

I have a confession to make. Inthe refer- 
ence which I made to the Pratt & Whitney 
system of measurement, in ‘‘ Measurement 
vs. Guess-work,” there is likely to be a wrong 
impression formed unless the reader had 
already become familiar with that system 
through the teachings of Mr. Geo. M. Bond, 
or in some other way. 

In the allusion to the extreme care mani- 
fested on the part of Mr. Bond to preserve 
from wear either end measure standards, or, 
finely ruled lines on the surface of a standard 
bar, which may have been the object of his 
solicitude rather than, as my recollection fixed 
it, upon an end measure standard, there 
would be a wrong impression conveyed if it 
was to be believed that end measure stand- 
ards were a necessity to the Pratt & Whitney 
Company in making standard measurements. 
That such pieces would be guarded from 
wear, and would be to the casual visitor, like 
myself, not well ‘‘ up” in the exquisite refine- 
ment of measuring attained by this firm, 
very interesting as affording, by comparison 
with each other or with measurements made 
‘* off hand” as a matter of test, tangible evi- 
dence easily understood through the teach- 
ings of other systems of close measurement, 
is true; but, as a matter of fact, in the prac- 
tical use of the ‘‘ Universal Comparator,” if 
all ‘‘end measure standards” were to be lost, 
they could be restored from the “standard 
line measure bar,” and in actual practice 
there have been ‘‘a number of cylindrical 
size gauges, external and internal, finished to 
agree with the subdivisions upon this little 
hardened steel line measure standard, and 
nearly eighteen months afterward a new lot 
of the same sizes were made, and upon trial 
it was shown that any ring of the first lot 
fitted any plug of the second. Both lots had 
been made without reference to any inter- 
mediate set of plugs, except to ‘‘ rough 
them out,” as it is called, within about ; 5255 
of an inch, all finishing after this having been 
done from data determined by calipering 
under the microscope. The above quota- 
tion is from a lecture delivered before the 
Franklin Institute, February, 1884, by Geo. 
M. Bond, and refers to the origination of 
standard measuremepts by microscopical 
readings from the ‘‘ hardened steel Jine- 

measure bar,” the lines on which bar are only 
about g9)9,) Of an inch wide. Quoting, 
again, from a paper read by Mr. Bond before 
the American Society of Mechanical Engi- 
neers in 1882: 

‘* To illustrate how nearly alike two pieces 
may be made, two standard inch end-meas- 
ure gauges were worked down under the 
microscope, independently of each other, 
using the lines upon the ruled standard ref- 
erence bar, and when compared with each 
other by the most careful tests, using close 
or ‘snap’ gauges, and tested thus by tool 
makers experienced in work requiring the 
utmost practical precision, neither piece 
could be singled out as the larger. Under 
the microscope, both pieces were found to 
be exactly alike by a single observation, 


while the comparison by a series of readings 


of the two pieces showed a mean difference 
of one-tenth of a division of the micrometer, 
and when it is remembered that one division 


plication, it may be assumed, is certainly sat- 
isfactory, and is clearly within a practical, 
if not a theoretical limit of accuracy.” 
Within ;,25, of an inch! ButI need not 
quote further, and while my unintentional 
misrepresentation of the matter in ‘‘ Meas- 
urement os. Guess-work” would be likely 
to have but little weight with those who 
have read the papers of Mr. Bond, or the re- 
ports of other investigators of this system of 
‘‘ origination” which is based upon “ accu- 
rate subdivisions of the Imperial yard, as 
represented by finely ruled lines on the pol- 
ished surface of a hardened steel standard” 
bar,” I wish to put myself right. 


8S. W. GoopyEar. 
Waterbury, Conn. 


Chasing Threads. 
Editor American Machinist : 


Having noticed in your issue of May 2d, 
an article by F. H. Richards, on grinding 
and using cutting tools, I take the liberty to 
contribute a few suggestions of my own. 
Mr. Richards says, ‘‘when aman gets into 
the AmEerioAN Maontnist he challenges re- 
mark from every machinist in the country, 
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terest of correct shop practice.” I think Mr. 


also Mr. Hobart. 
tools. 


on steel. 


when your job is about done? 


times just on that account. 


stiff enough, sometimes because the stee 
was not properly annealed. 
trouble is all in the style of thread tool used 
Some use a tool like yours shown in sketcl 


prefer a tool like Mr. Richards’ at C. 


lines on end at D show different styles o 
forging. > 


rake. 


and I avail myself of the privilege in the in- 
Richards a very entertaining writer, and 


Mr. Richards gives your (Hobart’s) ideal mechanical draftsman’s society for the ob- 
man quite a raking on the use of thread ject named is a good one. 
Ihave done a great deal of thread add my name to the list as one of nearly 
cutting, and I shall have to beg leave to dif- twenty-four years’ experience ? 
fer with both parties about chasing threads 
Now, Mr. Richards, be honest; 
when you chase a thread on a piece of steel, = 
say 11” diameter, did you ever have your| %ditor American Machinist : 
tool show an inclination to cut a little rough 
I have} Pierce Butler in last week’s issue; but Mr. 
worked beside first-class tool makers, and] Butler is mistaken in believing that there is 
heard them say bad things a great many|no other society of the sort except the 
Sometimes they} A. S. M. E. 
would find fault, because the lathe was not| have organized the Order of Progressive Ma- 


I claim the] associate together machinists and those de- 


at A, others like dotted lines in A, and some | enlightenment, for acquiring and interchang- 
(The | ing knowledge and information on mechani- 


I would recommend a tool like | of mechanical books and papers, and to aid 
dotted lines in A, for roughing out, then] and assist all who may become members, 
use a tool shown at B, in sketch, for finish-| and at death to insure them a respectable 
ing. Of course, this tool must have a side | burial.” 
Any man that calls himself a tool| national as well as local. 
maker, and don’t give thread tools a side} chief master machinist, and Geo. P. Crehore, 


ting is to have your thread perfect to gauge, 
which cannot be accomplished by having the 
point of tool like cut Aor@. It must be 
like B. I would say to you, and Mr. Rich- 
ards both, that the tool shown at 3B, which 
the boys in my tool-room style a ‘‘ camel 
back,” is not patented, and they are at lib- 
erty to use it as much as they please. 
I would like to have any mechanic who 
has any trouble chasing threads—and I 
know there are plenty of them—give this 
tool a trial and report. 
E. C. Bart ett, 

Foreman, Tool-room United Brass Co., 

Lorain, Ohio. 


Forming a National Association of 
Draftsmen, 


Editor American Machinist : 


I notice in your issue of May 16th a sug- 
gestion from Mr. Pierce Butler that the 
draftsmen of the United States form them- 
selves into an association, to be called the 
National Association of Draftsmen, and I 
think the idea a good one. 
That such an organization, properly carried 
out, would result in great good to all parties 
concerned, no one can doubt; and, further, 
this good would only be measured by the 
interest manifested in the association by the 
individual members. 
I think the plan of holding a meeting at 
some easily-accessible point to discuss the 
subject is the correct one, but it seems to me 
that much preliminary work could be done 
beforehand through the papers. A constitu- 
tion and by-laws might be drawn up and 
published, thus giving some definite starting 
point for such a meeting. 
There are, doubtless, many, like myself, 
who, having spent all their time in one office, 
are not up to the different ‘‘ ways and means” 
used in different localities, and to such the 
benefits resulting from membership in such 
an organization would be of great value. 
It should be borne in mind, however, that 
simple, passive membership in any organiza- 
tion will not benefit any one, but that active, 
working, thinking members are the only ones 
who take advantage of every opportunity 
they get to learn and improve. 
I should like to hear from some of the 
head draftsmen in our large shops as to the 
advantage to be derived from such an 
organization. C. G. Ross, 
Draftsman, Lincoln Iron Works, 
Rutland, Vt. 





Editor American Machinist: 
I would heartily indorse the suggestion to 
form a society for draftsmen, and I thank 
Mr. Butler (a former schoolmate in Stevens) 

for setting the ball rolling. 

E. D. Woon, 
Draftsman, C. B. Rogers & Co., 
Norwich, Conn. 





Editor American Machinist : 
Mr. Pierce Butler’s suggestion to form a 


Will you please 


W. B. Yarss, 
Lock box 258, North Adams, Mass. 





I highly commend the proposition of Mr. 


The machinists of St. Louis 
1] chinists, with the following objects: ‘‘To 
.|siring to become machinists, in order that 


1|they may secure facilities for culture and 


f | cal subjects, for the establishment of a library 


It is the intention to make it 
K. Alexander is 











has a value of only ,,}5, of an inch, the du-| rake, better go and learn a trade. 


secretary. They hold weekly meetings at 


7 


One very desirable point in thread cut-|700 South Fourth Street, and invite cor- 


respondence. 
St. Louis, Mo. 


K. ALEXANDER. 





Editor American Machinist : 


The proposal of Mr. Pierce Butler to form 
an American Association of Draftsmen, is 
one that I think should receive the cordial 
support of all who are members of the craft 
or in any way connected with it. 
My present location is such that I do not 
meet many draftsmen, but when I do talk 
with one, I find that my practice generally 
differs in some respects from his, and I am 
always benefited by the exchange of ideas. 
From this experience, I do not see how a 
National Association could fail to improve 
the members. 
As to the place for holding the first meet- 
ing, I should like to suggest Chicago. That 
would be about as accessible as any point for 
men from all parts of the Union, and its 
numerous manufacturing establishments 
would be a great attraction, especially to 
those of us who do not live in large cities. 
Now that Mr. Butler has stepped forward 
to ‘‘start the ball rolling,” let the other 
‘brethren of the T-square” keep up the 
motion. Joun. H. Barr, 

Lake Superior Iron Works, 

Houghton, Mich. 

Mechanical Engineers’ Meeting. 


The Secretary of the American Society of 
Mechanical Engineers has issued a circular 
to members announcing that the spring 
meeting of the society will begin on Tues- 
day evening May 26th at Atlantic City, N. J. 
The adjournment will take place on Friday. 
There will be only one excursion. Among 
the features of the meeting there will be a 
social reunion Tuesday evening, a reception 
Wednesday evening, and a “fish supper” 
Thursday evening. As fish diet is a cele- 
brated brain nourisher, it would have been 
very appropriate to have had the supper 
precede the reading and discussion of papers. 
Headquarters of the society will be at the 
Seaside Hotel. The Committee of Arrange- 
ments consists of William Kent, Chairman, 
30 Cortlandt street, New York; H. C. Fran- 
cis, Philadelphia, 8. Ashton Hand, Tough- 
kenamon, Pa., Samuel T. Williams, Tacony, 
Philadelphia, and the Secretary of the 
Society, F. R. Hutton, 380 Broadway, New 
York. 

The following papers are in type and will 
be presented at the meeting : 

‘‘Notes on the Steam Stamp,” F. G. 
Coggin. 

‘* Belts as Grain Conveyors,” T. W. Hugo. 

‘*Karly Experiences in the Flow of 
Metals,” W. E. Ward. 

“Technical Training at the Worcester 
Institute,” G. I. Alden. 

**On the Finance of Lubrication,” R. H. 
Thurston. 

‘On the Power Required to Drive Shaft- 
ing, and its Cost,” J. T. Henthorn. 

‘‘The Manufacture of Cotton Seed Oil,”- 
kk. W. Thompson. 

‘* The Oxidation of Metals,” W. H. Weight. 
man. 

‘*Shell and Water-Tube Boilers,” Allan 
Stirling. 

‘* Apparatus for Use in Testing Materials,” 
G. C. Henning. 

‘* The Torsion Balance,” William Kent. 

‘* Report on a Warm Blast Apparatus for 
Steam Boiler Furnaces,” J. C. Hoadley. 

eae 


Expecting Better Business. 








In reply to our inquiry regarding the con- 
dition of business, the head of one of the 
largest and most influential machinery estab- 
ments in the country said in our office a day 
or two since, that he thought favorably 
enough of the present business situation and 
outlook to feel hopeful of a gradual revival 
of business during this year. Believing that 
materials are not likely to go lower, his firm 
has reached the conclusion that it will now 
be safe and prudent to begin making up, 
somewhat in advance of the present de- 
mand, a moderate stock of such of their 
machinery and tools as are reasonably 
staple. 
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Progress in Starting Co-operative Enter- 
prises. 





While general business is slack, and most 
men of capital are waiting for more favora- 
ble times to invest in productive enterprises, 
co-operative industrial ventures are organiz- 
ing and going into active operation with a 
rapidity never before experienced in the 
history of thiscountry. This movement im- 
portant and, far-reaching as it is, attracts 
comparatively little public attention, because 
each individual enterprise is usually small 
and the original outlay closely limited. 
Then again there is nothing new in the plan 
of organizing such associations, to excite 
public interest. They are started by work- 
men who have saved something from their 
wages and who are anxious to become their 
own employers. In some instances a dis- 
pute about wages leads to the formation of a 
co-operative association, but more frequently 
the projectors have had no quarrels with 
employers and no experience in strikes. 
There are but few co-operative machine 
shops, but foundries, especially those making 
stoves and hollow ware, are run on the co- 
operative plan in about every section of the 
country. Associations of workmen have 
successfully etablished potteries, glass works, 
cigar shops, furniture factories, shoe facto- 
ries, hat shops, silk mills, and printing 
offices in various places. 

Building societies organized and con- 
ducted mainly by working people are estab- 
lished in New Jersey, Maryland, Massachu- 
setts, Ohio, Tennessee and on the Pacific 
coast. There is an association in Philadel- 
phia, the Carpenters’ Union, which takes 
contracts, and has erected several buildings. 
About three hundred men are in the union 
and they are all at work. 

One authority, who has given the subject 
special attention, says that in twenty years 
dating from 1852 the Philadelphia building 
associations erected houses to the one-fifth 
value of the real estate of the city. 

A co-operative carpet mill is now to be 
started in Philadelphia, and, if it succeeds, 
others are likely to follow. A daily newspaper 
on the co-operative plan has been started in 
a New England city. A daily on the same 
plan was started a few years ago in Troy, 
N. Y., and is still published with a good 
patronage. The recent announcement that 
$40,000 has been gathered by watchcase 
makers in Brooklyn, N. Y., to start a co- 
operative watchcase factory in that city has 
excited a ripple of public interest. Quite a 
number of shoe factories on the co-operative 
plan have recently been organized by work- 
men in New York and NewEngland. There 
is a project on foot among the female shirt 
operatives in this city to start a co-operative 
factory. The success of hat factories at 
South Norwalk, Conn., and Haverhill, Mass., 
has led to the projection of others by work- 
men in different localities. There are ele- 
ments of success in most enterprises started 
on the co-operative basis. A recent rolling- 
mill enterprise of that character is likely to 
prove an exception, as the capital necessary 
to begin operations was to be borrowed 
instead of being raised among the workmen. 
The borrowing policy will swamp any asso- 
ciation of workmen, if carried out. 

There are many who try to discourage co- 
operative industries by pointing out the fact 
that more of them have failed than have 
succeeded. The same is true of other in- 
dustrial ventures whether undertaken by 
firms, companies or individuals. If it were 
an easy matter to achieve success, the 
number of independent establishments 
would be largely multiplied. If the selec- 
tion of managers is well made, and they are 
well supported, a co-operative establishment 
has no more difficulties to encounter than 
any other private industrial enterprise. The 
plan enables workmen to reap all the benefits 
of proprietorship while taking all the risks 
incident thereto. 

i 
“The Brooklyn Elevated Railroad began 
operations May 14th, but it is not completed 
to either terminus. The rolling stock is 
excellent, but the speed slow at the outset. 





patronized. 





Cheap ieher, 





There are, apparently, those who believe 
that the prosperity of manufacturers in this 
country would be increased by cheap labor. 
If there is a country in the world of which 
this is not true it is the United States. 
Goods manufactured here are mostly sold 
here, and unless wages are such that those 
who work can buy these goods, they cannot 
be manufactured. There are several mil- 
lions of wage workers in the country. and 
fifty cents more or less a day in the wages 
they receive, means as many million dollars 
more or less to be spent daily, mainly for 
things produced here. If it were possible 
to reduce, at once, by one-half, the price 
paid for labor, no greater blow could be 
struck against the manufacturing interests of 
the country. Nine-tenths of manufacturing is 
of things not absolutely essential, and is 
kept alive by the ability of people to buy 
that which under compulsion they could do 


without. 
——__.>- —__ 


The Law of Equivalents. 


When a proposition is to give something 
for nothing it should be let alone on general 
principles. A fair equivalent for money or 
time spent is all anyone can expect, and all 
he will get, as arule. Many boys lose years 
in trying to find some short way of learning 
a trade; not one of them ever succeeded. 
Valuable situations are guaranteed by so- 
called schools or ‘‘ universities” for the con- 
sideration of afew weeks spent in learning 
some business, but these guarantees are 
generally worthless. ‘‘Cheap” machinery 
is generally the dearest to buy. It costs 
money to make a good steam engine. or 
machine tool, and they are never cheap ac- 
cording to the common acceptation of the 
term. Stock companies that seek capital 
by guaranteeing enormous returns for small 
outlay find their victims by the hundreds, 
and among them those who ought to know 
better. A good deal of time and money, 
and much trouble, would be saved by a 
better appreciation of the universality of the 
law of equivalents. A great many wonder- 
ful steam engines and boilers that are to 
operate without cost would be reduced to 
their equivalent absurdities by even the 
most hasty application of this law. 

——__ao—___——_ 

The jealousy with which mechanics and 
artisans first regarded the schools established 
to teach young men trades seems to be 
dying out. Workmen are perceiving that 
the schools do not graduate enough men to 
crowd the ranks ; they see, too, that by rais- 
ing the average quality of workmanship the 
schools indirectly assist the movement in 
favor of increased wages.—United States 
Miller. 

It will be news to mechanics who have 
learned their trades through a regular ap- 
prenticeship that trade schools are ‘raising 
the average quality of workmanship.” The 
largest and best part of any trade will be 
learned in the workshop, just as it always 
has been. Trade schools will teach, in part, 
the best workshop practice, but they will 
follow, not lead in this. They have per- 
formed, in some instances, good work, but 
the idea that they are to turn out full-fledged 
mechanics, able to hold their own, as work- 
men, with those who have learned by ex- 
perience in actual workshop practice is 
absurd. Does our contemporary believe that 
a man can learn as much about the practical 
part—of milling, for instance—by attending 
a trade school for ten years as he could learn 
in a mill in two years? 

- >_> 
Cotton and Iron, 


We used to hear, a few years ago, no end 
of the influence of the cotton crop on the 
general prosperity of the country. Now we 
hear less about cotton and more about iron. 
Cotton was (and is) important, but its im- 
portance was enormously overrated. South- 
ern enterprise is at the present largely in the 
direction of the production of iron, and 
southern newspapers, with pride which is 
pardonable if not commendable in view of 





Indications are that the road will be wel] | what is already accomplished, assert that the 


South is to be an unpleasant competitor with 





Senmuiieeiin’ in the satin of pig iron. 
While there is no doubt of the importance of 
the rapidly growing iron industry in some of 
the Southern States, it will be years, if ever, 
before Pennsylvania will have serious appre- 
hensions of disaster to their great industry. 
The population of the country is rapidly in- 
creasing, and with this increase the demand 
for iron grows, making room for the future 
expansion of the business of iron making. 
We have heard in several instances of the 
substitution, by manufacturers, of brands of 
southern iron for Scotch pig with the most 
satisfactory results, and this will undoubtedly 
become quite general. The South will un- 
doubtedly, in the course of a few years, be 
producing a good deal of iron, not to her ad- 
vantage alone, but to the advantage of the 
whole country, including Pennsylvania. But 
for some years to come, more money will 
come to the people of such States as can 
raise it through cotton than through iron. 


————e —_—__ 


The chances are that wheat would be 
higher and general business better to-day, if 
there were less money in the country. The 
huge and unprecedented surplus of idle 
money in the vaults of New York banks 
weighs like an incubus upon every branch of 
trade.— Boston Commercial Bulletin. 

As scarcity of money makes low prices 
and plethora of money high prices, the 
above remark is a wild one. General busi- 
ness will be better when there is more 
money in circulation. The idle money await- 
ing investment is available, and will go into 
use as soon as it is determined that prices 
have reached bottom. If the temporary sur- 
plus in the bank vaults were removed, so as 
to be beyond the reach of investors, business 
would be much duller, the decline of prices 
greater, and the depression prolonged to an 
alarming extent. 


— -<—>e —___— 


Those who are wont to dwell upon the 
destructive power of steam and extol the 
safety of water power will do well to con- 
template the effect of the giving way of a 
new bulkhead owned by the Hydraulic Race 
Company at Lockport a few days ago. 
About one o’clock at night it washed out at 
a point where the bank had a perpendicular 
fall of fifty feet. In twenty minutes twenty 
feet of the embankment disappeared, and 
the street was torn up by the rush of water. 
A canning factory was flooded doing great 
damage, and sixty tons of coal swept into 
the canal. About a dozen large establish- 
ments cannot run until repairs are made, 
and it will take about a month to get all the 
repairs done. It is estimated that the race 
company will have from $30,000 to $50,000 
damages to pay. 


aienes > 


A reader wishes to procure a copy of the 
AMERICAN Maoninist of January 7, 1882, and 
one copy of January 8, 1881. These issues 
are out of print, and we cannot supply 
copies. Anybody having the two numbers 
mentioned can find a purchaser by address- 
ing J. M. Emanuel, 1850 North Twelfth 
Street, Philadelphia. 

ee ee 


A well known mechanical engineer and 
manufacturer recently expressed the opinion 
that taking belted machine tools as a whole 
not more than 25 per cent. of the work they 
were capable of was gotfromthem. This 
seems too small, but it is an undoubted fact 
that machine tools are very generally worked 
much below their capacity. This results 
from the use of improper cutting tools for 
the work being done, and sometimes from 
an indisposition to crowd the machine. The 
idea that a machine tool is something to be 
gingerly handled, so far as putting it up to 
its capacity to turn out work is concerned, is 
out of date. Manufacturers wisely con- 
clude that such tools ought to be worn out 
and replaced occasionally, and that it pays 
to do so. Improper cutting tools are re- 
sponsible for straining and wearing out ma- 
chine tools much more than honest, hard 
work. When they are worn out by virtue 
of getting all the work from them they are 
capable of, it is time they were replaced. 
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Boys Enough Willing to Learn the Ma- 
chinist Trade. 





It has come to be a standard subject for a 
newspaper article—when subjects run low— 
that boys can no longer be found who are 
willing to learn trades. We have never 
taken this view of the case. Letters are 
almost daily received at this office from boys, 
evidently of more than ordinary intelligence, 
inquiring for an opportunity to learn a trade. 
particularly the machinist’s trade. Some- 
thing like a year ago we received a letter 
from Crawford & M’Crimmon, of Brazil, 
Ind., stating that they had an opening for 
the right kind of a boy to learn the ma- 
chinist’s trade. In order to give all a chance, 
we published this letter. We publish else- 
where in this issue a communication from 
one of the members of this firm, which we 
commend to the attention of those who be- 
lieve American boys are not willing to learn 
trades. There are other things as well in 
the communication referred to which deserve 
consideration, both of the boys and those 
employing them. But the point to which we 
particularly wish to call attention is that the 
country is full of the very best material of 
which to make mechanics, and if our shops 
are ‘‘filled with foreign-born workmen,” as 
the cry is, it is the fault of the manufac- 
turers, and not of the boys. 
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Literary Notes. 


APPLIED MECHANICS. By Gaetano Lanza, 8S B., 
C.and M. E.. Professor of Theoretical and Ap- 
plied Mechanics, Massachusetts Institute of 
Technology. New York: John Wiley & Sons, 15 
Astor Place. 

This book will, no doubt, be well received 
by all who require information on the sub- 
jects discussed. It is divided into ten chap- 
ters, treating respectively : Composition and 
Resolution of Forces; Dynamics; Roof 
Trusses ; Bridge Trusses ; Center of Gravity; 
Strength of Materials, as Determined by Ex- 
periment ; Continuous Girders ; Equilibrium 
Curves, Arches and Domes; Theory of Elas- 
ticity and Applications. The Government 
report of tests at the Watertown Arsenal 
has been quite extensively quoted from. 
Its satisfactory use requires considerable 
knowledge of mathematics. 


HAND BOOK OF THE LOCOMOTIVE, Including 
the Construction, Running and Management of 
Locomotive Engines and Boilers. With Illustra- 
tions. By Stephen Roper, Engineer. Twelfth Edi- 
tion, Revised. Philadelphia : Edward Meeks, 1002 
Walnut Street. 

This is a book of some 320 pages, of suit- 
able size for the pocket, and as its name in- 
dicates is designed as an aid to locomotive 
engineers and firemen. It contains useful 
tables of steam, heat, resistance of air, com- 
bustion, diameters and circumferences of 
circles, time, distances between important 
places, &c., &c. The price of the book is 
$2.50. 














Under this head we propose to answer questions sent 
us, pertaining te our specialty, correctly, and according 
to common sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
Tf so requested, neither name, correct initials, nor loca- 
tion will be published. 





(165) 


writes: 


Sewing Machine, Newark, N. J., 
Suppose I have a patented machine, say a 
sewing machine, can another party make one of 
these machines for his own use, not for sale? A. 
No. Your patent protects you against any one 
making the machine for his own use as much as 
making it for sale. 


(166) C. B. J.—— Iowa, asks: What size 
spring should be put under a locomotive—narrow 
gauge—weight on drivers 26,156 lbs? The engine is 
on a passenger run, runs about 23 miles an hour 
1.—You can only find the best strength of spring 
by trial. If they appear to be too strong, make 
them lighter, or vice versa, and note results. 


(167) C. W. B., Stanton, Minn., writes: 
In an engine 714” x 8’’, the steam ports are 4’’ x 4”’, 
the exhaust port 74” x 4’’, and the bridges 54” ; speed 
of engine 200 revolutions. 1. What should be the 
proportions of valve? A.—Give valve %’ outside 
lap, 3-32’ inside lap, 2’ travel. 2. What would be 
better proportions of ports ? A.—Steam ports 7-16” 
x 546’’, exbaust ports 7%’ x 546”, bridges 4’’, out- 
side lap of valve 7-16’’, inside lap 1-16”, travel of 
valve 134”. 3. What should be the proportions of 
valve to develop the most power in engine. A. 
Less lap of valve would give a little more power, 
but at alossinsteam. The proportions named give 
cut-off at 34 stroke, which is enough for any engine. 


(168) N. W. G, New York, asks: Will 
you please tell me what relation should exist be- 
tween the weight of a locomotive and the power of 
her engines? A.—The capacity of the cylinders of 
locomotives (area in square inches multiplied by 
stroke in inches) is proportioned according to the 
size of drivers, and the weigbt resting onthem. The 
following rule from Forney’s Catechism of the Lo- 
comotive is a very convenient one for calculating 
the capacity of the cylinders: ** Multiply the total 
weight on the driving wheels in tons (of 2,000 Ibs.) 
by 5, and then by the circumference of the wheels 
in inches, and divide by 4. The quotient will be 
the cubical contents of each cylinder in inches.” 
So far as this calculation is concerned it makes no 
difference whether the cylinders have a long diam- 
eter and short stroke, or vice versa. 


(169) L. C. V., Rochester, N. Y., writes : 
A steam pump discharges 54% gallons per stroke 
and makes 150 strokes per minute, raising the water 
to a height of 100 feet. What horse-power does 
such a pump exert ona basis of one cubic foot of 
water evaporated being equal to one horse-power? 
A.—Taking the weight of water as 8.33 Ibs. per 
gallon, the power required to raise the water 100 
feet would be 

514 x 1508.33 100. 

33000 

horse-power, nearly. To this must be added the 
friction in pump and of water in pipe. This may 
be 20 per cent., or it may not be more than 10 per 
cent., Assume it to be 15 per cent, and the indica- 
ted horse-power of pump will be 20.8+-20.8.15 
23.9 indicated horse-power. 


20.5 


(170) J. A.R,N. Y., asks: 1. In setting 
a tubular boiler with six lugs so that the back end 
is lower than the front end, is it not better to put 
no rollers under the middle lugs’? A.—It is the 
general practice to put no rollers under the two 
lugs at one end of boiler, letting it go by expansion 
all one way. 2. The grate is 54” x 60/’—-will a half- 
inch allowance for expansion be sufficient? A. 
Better allow a half-inch at eachend. 3. How thick 
should the brieck-work be?’ A.—12’ will do, 16” is 
better. 4. In lining up an engine is it necessary to 
line through the cylinder, or canit be lined from 
the cross-head pin? A.—Line through the cylinder. 
5. If a steam gauge 1s strained so the hand will not 
go back to zero, and is tested with a correct gauge 
and found to be incorrect, how can it be fixed with- 
out sending back to the manufacturers? <A —- 
Loosen the hand and set it at zero, then try it; if 
not right you cannot fix it unless you are an expert 
at the business. 6. Whois the proper person on a 
railroad to apply to fora situation as locomotive 
engineer or fireman? A.—The master mechanic. 


(171) Subscriber, Philadelphia, Pa., asks: 
1. How can I tell the power that will be required to 
drive machine tools and wood-working tools, say a 
circular saw, surfacer or planer, mortising machine, 
tenoning machine, band saw, moulding machine, 
blacksmith’s forge and turret lathe ¥ A.—The build- 
ers of the woodworking machinery will tell you 
very closely what power will be required to drive 
them. It will take only a fraction—say one-quarter 
of a horse-power to drive the lathe. With the 
tools running you can measure the power with a 
dynamometer. 2. If lam driving a machine, say 
a lathe, with a 24’ pulley on the line shaft, will 
I gain any power by putting an 18” pulley on 
tbe line shaft in place of the 24’? Or to put it 
another way, if 1am driving an elevator from line 
shaft with a 24” pulley and decide to speed up by 
using a 36” pulley, will I lose power at the ele- 
vator’? A.—You do not gain or lose powerin either 
case. It takes more power torun your elevator 
faster and less torun your lathe slower, but in either 
case you find the equivalent in the work done. 3. 
I have a block 514” long, one side having a tongue 
let into a flat iron bed to take the pull and a bolt 
passing through the block, pulling in line with the 
iron bed, but 3’ above it,—say 20,0C01bs. I want to 
fasten the block to the bed with a screw 1” from 
the end of the block against which the bolt head 
How shall I resolve the forces to tell how 
A,--Consider the block 


bears. 
much the screw must hold ? 
as a lever, with 
from where the bolt head bears and agains1 the iron 
bed. Then the end of the lever upon which the 
20,000 pull comes is 3’ long, and: the end by which 
the screw holds the block to the bed 444” long, 
hence, 4% : 3: : 20,000 : 13,3334, the number of pounds 
the screw must hold to keep the block against the 
bed. 4. Is there any reliable way to get plain cast 
iron plates 3 feet square %” thick, without their 
being warped. A.—You can get such plates made 
that will be very near true at any foundry accus- 
tomed to such work. It is very difficult to get them 
out without warping a little. Any good moulder 
who has had experience on plate work understands 
the precautions necessary to take ip order to secure 





good results. 
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Transient Advertisements 50 cents a line for each 


insertion under this head. 
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About seven words make a 
Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Curtis Pressure Regulator and St’m Trap, May 9, p 10 
Edw. Sears, wood engraver, 48 Beekman, St.,.N.Y 
Presses & Dies, Ferracute Mach.Co.,Bridgeton,N. J. 
Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. 


‘“*How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 86 John street, N. Y. 


Tools for amateur and foot-power lathes. Send 
for illustrations. Hartford Tool Co., Hartford, Ct. 


Light fine interchangeable mach’y to order. Foot 
lathe catalogue for stamp. E. O. Chase,Newark,N.J. 


Lyman’s Gear Chart. How to lay out gear teeth. 
Price 50 cents. E. Lyman, C. E., New Haven, Conn 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il. 


The latest Improved Tack and Match Machinery 
is made by White Machine Co., Waterbury, Conn. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., corner Fulton and Dutch streets, New York. 


Universal grinders for lathe-centers, chucks, an- 
gles,or cylinders. C. C. Hill, 84 Market st.,Chicago, Ill 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Split pulleys cheaper than plain ones. Trial orders 
soheited. York & Benton, Cleveland, Ohio. 


Guild & Garrison’s Steam Pump Works, Brook- 
lyn, N. Y. Steam Pumping Machinery of every de- 
scription. Send for catalogue. 


The outline (‘wax process”’) engravings shown in 
the Am. MAcHINIsT each week are made by Stru 
thers, Servoss & Co., 32 Frankfort Street, N. Y. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large: prices low. Frasse & Co., 62 
Chatham St., N. Y. 


Farley’s Reference Directory of the Machinists, 
Iron,Steel,and Metal-Working trades of the United 
States. A.C. Farley & Co., Philadelphia, Pa. 


“Complete Practical Machinist,” $2.50; ‘Me 
chanical Drawing Self-Taught,’ $4. Books for 


workmen Joshua Rose, Box 3306, New York City. 
Split Pulleys at low prices, and of same strength 

and appearance as Whole Pulleys. Yocom & Son’s 

Shafting Works, Drinker St., Philadelphia, Pa. 


Heavy second-band 18 x 36 engine for sale. Send 
to Frick Co., Waynesboro, Pa., for prices and a list 
of second-hand engines and boilers, all kinds, and 
in good order—prices low. 


Locomotive Engine Running and Management. 
By Angus Sinclair. Price $2, An excellent book 
for men interested in steam engineering, valve set 
ting, designing valve motion, the care of the West- 
inghouse brake. etc. Published by John Wiley & 
Sons, 15 Astor Place, N. Y. ‘ 


Every young man who aspires to be either a me 
chanic, merchant, or manufacturer, owes it to 
himself that he become thoroughly familiar with 
the writings of Chordal. John Wiley & Sons, 15 As- 
tor Place, N. Y., have issued a new and enlarged 
12 mo. edition of * Extracts from Chordal’s Let- 
ters.” Handsomely bound in cloth, with over 50 
illustrations. Price, $2. Discount of 25 per cent. 
on orders for five or more copies 
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Harbor Springs, Mich.. wants a foundry and ma 
chine shop. 


The Sibley Mills, Augusta, Ga 
machinery. 


, Will put in more 


Miss., will erect 


P. J. Foley, Vicksburg, 
machine shop. 


a new 
James Noble has established a new boiler shop at 
Anniston, Ala. 


Wm. Rose will build a new cooperage factory at 
Chattanooga, Tenn. 


Rapid City, Dak., has decided to issue $45,000 in 
bonds to build water works. 


The South Norwalk, Conn., co-operative hatters 
have begun to open branch shops 





W.c. & T. Atherton, Jasper, Ga, are 
cotton mill to be run by water power. 


building a 


D. H. Caswell, Nashville, Tenn., it is reported, 
contemplates building a cotton-seed oil mill at Mo 
| bile, Ala. 


The Wason Car Company of Springfield, Mass., 
has received a contract for $100,000 worth of 
for Panama. 


A blast furnace was sold at sheriff's sale at Steu 
benville, O., April 28th, for $29,050, being about an 
eighth of its original cost 


David Williams, of Bellaire, O., is forming a com 





cars | 


| 
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It is said that the Cape Fear & Yadkin Valley 
Railroad will enlarge their machine shops at Fay- 
etteville, N. C., and build their own cars. 
Lanier & Co., millers, of Nashville, Tenn., have 
purchased a site in Memphis, Tenn., on which they 
will build a $75,000 flour mill and elevator 


The Rochester 
Rochester, N 
quiet, we are 


tools.” 


Machine Tool Works (Limited), 
ee us: “After a period of 
pleased to note more inquiries for 


write 


Eugene Danforth, Lagrange, Me., contemplates 
building a large steam mill next season to work up 
the timber on a 2, 


cbased. 


200-acre tract he has lately pur 


An outside firm have been corresponding with E 
Merritt & Sons, Houlton, Me., with a view to leas 
ing land in front of their flour mill for manufactur 
ing purposes. 

The Jeffersonville, Madison & Indianapolis Rail 
road Company are said to be negotiating to remove 
their machine shops to Louisville, and erect new 
works to cost about $50,000. 


P. & B. Middleditch are starting a shop in Petos 
key, Mich., 
give special attention to repair work on mill ma 
chinery and marine engines. 


to do general jobbing business, and 


The Aberdeen (Miss.) Fertilizer Oil and Manufae 
turing Company, are building a cotton-seed oil mill 
Another mill will also be built at same place by the 
Aberdeen Oil Mills, a new corporation 


The Knights of Labor Co-operative Hat Company, 
of Haverhill, Mass., can turn out 100 dozen hats per 
day, and salesmen are starting out on the road. It 
has $10,000 worth of machinery, all paid for. 


The American Rubber Company, of Cambridge, 
Mass., has restored the 12% per cent. cut in wages, 
made a short time since, and the 600 employes of 
the concern are working fulltime. A rubber work 
ers’ union has been formed, with a large member- 
ship. 


\ co-operative company of watch-case makers is 
to be established in Brooklyn when they have 
$140,000 gathered up. The Brooklyn Watch Case 
Company started eleven years ago with $16,000, and 
is now Worth $5,000,000. A co-operative shoe factory 
is also projected there. 


Wim. Crouse has laid the foundation for a wagon 
shop at Remus, Mich., and the second story of the 
building he intends to turn into a roller rink. Prob- 
ably for the present the second story will be the 
most active part of the building, but the wheels set 
up on the ground floor will roll the longest 


The Joliet (IL.) Steel Company claim that they 
have contracts on hand for all the steel rails they 
ean roll during the year, and have consequently re 
fused to take further orders. It is said that 
of their contracts have been closed at 


many 
lower rates 
than some of the other mills are willing to receive 


The new shops to be erected at Dallas, Tex., by 
EK. Van Winkle & Co., of Atlanta, Ga., will be used 
to manufacture cotton gins, presses and saw-mill 
machinery. It is stated that 
also be added for the 


large iron works will 
manufacture of cotton seed 
oil-mill machinery, steam engines, &c¢ 
ported at §100,000. 


Capital re 


J. E. Lonergan & Co., 211 Race Street, Philadel- 
phia, have purchased the injector patterns, patents 
and business heretofore conducted by J D. Lynde, 
at No. 1 Fetter Lane, that city. They will remove 
same to their own factory, and conduct the busi 
ness in connection with their own specialty of pat 
ent oilers and lubricators. 


Several of the mills in Fitchburg have commenced 
to shut down on Saturday afternoons, thus adopt 
ing the Saturday half-holiday system which has 
been in vogue in England and elsewhere for many 
years from 6.30 a.m. to 
noon and from 1 o'clock to6 15in the afternoon five 


The working hours are 


days in the week, and from 6.30 to 11.30 a.m. Satur 
days, thus Boston 
sulletin 


making full time Commercial 


A certificate of incorporation has been issued to 
The Laughlin and Junction Steel Company,” the 
principal business office of which located in 
Wheeling, W. Va, though the privilege is reserved 
of manufacturing either in West Virginia or Ohio, 
both. The capital stock is limited to $500,000, 
The Company proposes not only to manufacture 
steel, but also to sell and handle it. It is proposed 
to have the Laughlin Iron Company and the June- 
tion Iron Company subscribe to the capital stock 
of this corporation, the principal object of which 
isto erect a steel plant to furnish steel for these 
Re 


is 


two companies Baltimore Manufacturers ord. 


The Grand Rapids (Mich.) Morning Telegram 


reviewing the progress of that city says: * 


in 
She has 
600 manufacturing establishments of 
various characters, employing over 8,000 hands, and 


now nearly 


dispensing an aggregate product of about $15,000, 
OOOannually, using a capital of nearly $7,000,000, and 
consuming over $6,000,000 worth of raw 
that 
her a world-wide reputation, is the manufacture of 


material 


Her leading industry and the one has given 
furniture, in which she perhaps leads the world, 
The product of her this 


amounts to aggregate of nearly $5,000,000 per 


factories in line alone 


an 


annum, and they send out as fine furniture as can 


pany for the purpose of erecting a steel plant at or | be found in the markets as well as large quantities 
Capital, $500,000 


near Pittsburgh, Pa 


' 





of the cheaper grades,” 
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Williamson Bros., Philadelphia, Pa., have issued 
anew of hoisting engines, winding en 
gines, steam cranes, stationary portable 
tanks and boilers made It is 
pocket size and fully illustrated. 

T. G. Hall, of Niagara Falls, N. Y., will be super 
intendent of a large establishment using $500,000 to 
erected in 
from petroleum. A 
put in to 


catalogue 
engines, 


engines, by them. 


$1,000,000 capital, now being Toronto, 
Canada, to extract sulphur 
thousand horse-power of boilers will be 


start with. 


i 
Machinists’ Supplies and Iron. 


New YORK, May 14, 1865. 
The supply business remains in exactly the same 


eondition as when last noted. Those who with 
some reason looked for a large increase in the 
volume of business With the coming of warm 
weather, are equally disap ypointed with those who 


predicted less bus siness. 


Manufacturers are making but little but 


money, 


as a rule are holding their own by selling at low 
prices. The opinion is quite general that the bot- 
tom in prices has been reached. and that there 


must soon be changes for the better, but that these 
changes will be very gradual. 

Iron—There is no change in the pig iron market, 
sales being slow and unsatisfactory Manufac 
turers seem to have settled firmly on the plan of 
keeping production down to the immediate de- 
mand, which is of the hand-to-mouth character. 
For standard brands of American pig we quote: 
No.1 Foundry, $18 to $18.50; No. 2, $17 to $17.50; 
Grey Forge, $4 to $15.50. 

Scotch pig sells slow. We quote: Shotts, $21 to 
$21.50; Coltness, $21 to $21.50; Glengarnock, $19 to 
$19.50, to arrive; Gartsherrie, $20.50; Summerlee, 
$20.50; Carnbroe, $19, to arrive; Eglinton, $18 to 
$18.50; Langloan, $20.50; Dalmellington, $19. 

Copper—The market for ingot is a little easier. 
Lake is held at 11.60 cents; other brands, 10 60 to 11 
cents, but sales are made at lower figures. 

Lead—The market is inactive but steady at 3.70c. 
to 3.75e. 

Tin—We quote jobbing lots of Banca, 19¢ 
and Malacca, 184c. 

Spelter—Refined, 8c 


* WAN TED* 


“* Situation and Help”? Advertisements, 30 cents a line 
for each insertion under this head. About seven words 
make a line. Copy should be sent to reach us not later 
than Wednesday stncshinnin Jor the ensuing week's issue. 


; Straits 


. to 8c, 





~ Wante .d—Situation as foundry supt. or foreman. 


Address D. E., AM. MACHINIST. 


Wanted, we or three good vise hands, used to 


fitting lathe and planer work. Address, Joseph B, 
Reed, Cairo, I 
Situation wanted by mech. engineer and drafts- 


man, practical experience in engine and general ma- 
chine work. Address, ** Permanent,’ Am. MACHINIST. 

Wanted, by machinist, situation as foreman, ex 
perienced at marine and stationar y work, can make 
working drawings. Address, **E. F... Am. MacHINIsT 

Mech. draftsman, thorough education, practical 
experience, Wants situation. Best references from 
former and present employers. Box 13, Am. Macu. 

Mech. draftsman requires situation, several years 
practical experience in nearly all classes of machin 
ery. Address, *‘ J. D,’’ box 14, Am. MACHINIST. 

A first-class pattern-maker, thoroughly experi- 
enced as foreman and draughtsman solicits cor 
respondence. Address, Box 15, Am. MAcHINis?. 

Wanted, situation as draftsman or traveling sales- 
man. Technical education, 4 years as machinist 
and draftsman. Address *C. B ’? Am. Macutinist’ 

Wanted, a first-class pattern-maker,must be sober, 
reliable and rapid workman, used to modern tools 
Position permanent. Address, giving past experi 
ence and references, Penn., Am. MAC HINIST. 

Wanted, position as foundry foreman, extensive 
experience on general machinery and architectural 


work. oS: averse to taking shop by contract. Ad 
dress, ** ,”’ Am. MACHINIST, 
Wi ante ; Superint+ nde nt in machine shop; one 


conversant with printer’s machinery preferred; one 

capable of getting trade and retaining it, and hav- 
ing $3,000 to $4,000 to invest: can have good situa 

tion and a percentage or interest in business. Ad- 
dress ** Press,’ AM. MACHINIST. 





To make room for larger tool, will sell cheap, for 
cash, a planer 42’’x42’x12’, in good order. Address 
P. O. Box 2085, Bridgeport, Conn. 

Fly-wheels for sale--Two fly-wheels, 20 feet di 
ameter each we ighing about 40,400 pounds. Ad 
dress A. Y. N., care Am. MACHINIST. 

Lathe wanted, 26 to 30” swing 14 to 18’ bed, 
screw cutting, power cross-feed, compound rest, 
heavy first-class make and condition. Cash. Logan 
Machine Works, Oil City. Pa. 

Second-hand Planer for sale, to plane 22 feet long, 
iR in. wide, 32 in. high, double heads, &c., for price 
and description apply to New Haven M: nut, Co. 
New Haven Conn. 












50 Per Cent. of 
time and labor saved 
by using this solid, 
strong, durable, qu ick: 
working Vise. Hastheimproved 
taper, pipe and other attach- 
ments, Sold by the trade. none 
for circular. 
MELVIN STEPHENS, Prop’ r, 
Office, 41 Dey St., New York. 


CHANDLER & FARQUHAR, | 


168 Devonshire Street, 





Fitters, "Wccteichame. 
Makers, Roller Skate penetts 
Amateurs, Ete 


BOSTON, MASS, 


TOOLS AND PRLS 


FOR 


Plumbers, Gas 


u > "Send for Catalogue B. 












$e LEYS 


HMistablished 


Qs one? 


1832. 


JAMMER 
















BRADLEY'S 


‘280 UT OOS 1940 


CUSHIONED 
HAMMER. 


Stands to-day without an Equal. 
It approaches nearer the action of the Smith’s 
Arm than any Hammer in the WORLD. 


SPECIAL NOTICE. 


All parties making, selling or using an Upright or 


Helve 


ing Saddle, 


Power Hammer having a Cushioned Vibrat- 

infringe our patents, and we shall hold 

them legally liable for the same. 

BRADLEY & COMPANY, Syracuse, 
SPECIAL NOTICE. 


N.Y. 


All parties making, selling or using an Upright or 


Helve 


ing Saddle, 


Power Hammer having a Cushioned Vibrat- 
infringe our patents, and we shall hold 
them legally liable for the same. 


BRADLEY & COMPANY, Syracuse, N. Y. 





The Fireman’s Cuide. 


A Handbook on the 


CARE OF BOILERS 


By KARL P. DAHLSTROM, M. E. 


2 Crown 


& F, N. SPON, 35 * 33 Sy or. 


Svo, Cloth, 


50 Cents. 


t 





— 


° mm 
3 


THE BROWN 


HAMME 


BLOW WITH 






DOUBLE THE VELOCITY That it Raises the Hammer. 


A NEW MOVEMENT |! 
KNOWLTON MFG. 


ata E & Ce 
Machinery " spl, 


22 CORTLANDT ST., 
NEW YORK. 
AGENTS FOR THE 
(jreenfeld Vertical Kugines, 
24 to 80 Horse Power. 

Tnequaled in workman- 
ship and quality of materi- 


Prices lower than any 
other first-class engine. 

















CcO.. Kin 


al. 


paper, 


SEND “er DESCRIPTION, 


Rockford. Tl. 
-_ 


ALSO 


SUPPLIES 
For Machinists, Railways, 
Mills, Mines, &c. 


Please send for circular 


and state that you saw the 
advertisement in _ this 











SIMPLY or eveniewr Tuma’ 




















Air 
alty. 





93 Liberty Street, 
New York. 





HE STAN AR 
HE BEST MADE PUMP. 
THE BEST PUMP MADE. 


Pumps 


ane 


Estimates furnished on application for 
chinery of any capacity, 
Condensers for s 
Will save from 20 to 80 per cent. 


and to work: 


Pumping Ma- 


gainst any pressure. 
team engines a specl- 


fuel. 


SEND FOR ILLUSTRATED CATALOGUE, 


ADDRESS, 


KNOWLES STEAM PUMP WORKS, 





44 Washington St. 
Boston, Mass. 


Model 


| car-Send for New Illustrated 






AMERICAN. MACHIN Ist 


{May 30, 1885 





NEWYORK. BOSTON. 


MANUFACTURE 


PHILADELPHIA, 


" MACHINERY 


Catalogue. 


The Deane Steam Pump Co., 


ST. LOUIS. 


CHICAGO. 





























Established ro 1 S74. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0, 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





IN NINE 


J PRICES 





Portable and Stationary 


SIMPLE, ReEtrAB.e, DURABLE, gor8 VERTICAL 
ee SOLO IND Mn dat 


SIZES, FROM 2 TO 16 HORSE-POWER. 


JO XTREMELY 
Send for free Illustrated Catalogue. 


CHAS. P. WILLARD & Co. 
284 Michigan Street, 


Engines and Boilers. 


Tow. 





Chicago, Ill. 





THE CAMERO 

















STANDARD OF 
—== 30,000 


N STEAM PUMP. 


EXCELLENCE. 


IN USE. 


MANUFACTURED SOLELY BY 


8 rt TheA.S.Cameron Steam Pump Works: 


FOOT BAST 23a ST .. 


NEV Wonk. 





DETRICK & HARVEY, 


Manufacture 7a BALTIMORE, MD. 






MachineTools SINGLE -x% OPEN 
and POST— C- SIDE 
Special 
cool IRON PLANERS. 
maces Adapted 


for long & 
wide work, 
Guaran- 
- teed equal 
to the two- 
“ post plan- 
— ersinam’t 
and quali- 
ty of work. 


om 








W.J0H 
ASBESTOS 
ROOFING. 


For Factories, Foundries, Warehouses, Rativend Build- 
ings, Bridges, Car Roofs, Steam-boat Decks, &c., consists 
of strong ¢ anvas, combined with an Asbestos coated felt, 
and a Manilla lining, water- proofed and compressed into a 
compact, tlexible sheet resembling leather. It is supplied 
ready for use in rolls containing 200 square feet, packed in 
cases suitable for shipment to all parts of the world, Itis 
adapted for steep and flat roofs in all climates, costs only 
about half as much as tin, and can be readily applied by 
any one. 

Asbestos Roof Coating and Cement for Pre- 
serving and Repairing Roofs, 
ASBESTOS BUILDING FELT. 

This Felt is compose 1d entirely of Asbestos, and is 
strictly fire-proof. For use under floors, shingles, weather- 
boards, &c. 


ASBESTOS BOILER COVERINGS. 


Asbestos Locomotive Lagging, 
Asbestos and Hair Woven Felt, 
Asbestos Lining "Felt. 


ASBESTOS PISTON-ROD PACKING. 
ASBESTOS WICK PACKING. 
Asbestos Mill-Board and Sheathing. 
Asbestos Gaskets, Rings and Washers, Asbestos and 
Rubber Tape and Cloth, Asbestos Cloths, Cord, Twine, 
Yarn, Asbestos Plastic Stove Lining, Concrete Coating, 

Gasket and Retort Cements, Fire-proof Paints &c. 


DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE. 


H.W. JOHNS MFC.CO. 


Sole Manufacturers, ST Maiden Lane, New York. 
175 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 
silliter House. London. 


ENGINEERS’ 


* PRAUT WINES rocsssa-zocr 


The Civil Engineers’ Pocket-Book. sary 
revised and enlarged 


22ND THOUSAND for resis. 


E. With New Illustrations. 12mo, morocco, 
thy gilt. edges, $5. 
In issuing ‘the Twenty-second thousand of Mr. 
Trautwine’s * Pocket-Book ” the publishers would 
call attention to the revisions and additions mad: 
since its last issue, a number of which are specified 

in the pre face to this edition. 

No pains have been spared to maintain the posi 
tion of thisasthe foremost Civil Engineer’s Pocket 

Book, not only in the United States, but in the Eng 
lish language. 

The citation of favorable opinions of distinguished 
Engineers has been purposely omitted from this ar 
nouncement, since the publishers believe that th 
book has passed edhe the necessity for such, and 
that it requires nothing to commend it but an in 
telligent examination. 


JOHN WILEY & SONS, 


ROOFINC. 


Applied by ordinary workmen 
Circulars and samples free. 
32 John Street, New York 


SCIENTIFIC PUBLISHERS 
15 Astor Place, N.} 





For steep or flat roofs. 
at one-third the cost of tin. 
Agents wanted. TT. NEW, 
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ao VANDUZENG 
MECHANICAL 
poiLER ¢,gANER 





|=” WATER PURIFIER 
REMOVES au MUD Ms MANUFACTURED BY 


AN AW : 
sohte “ee EWAN DUZEN soNs 
Sebastian, May & Co.’»s 


Improved Screw Cutting 


FOOT or POWER LATHE. 
14’’x40”", & bed, price $175 
Catalogue of Lathes Dri 

Presses and Machinists Too!s 

and Supplies. Mailed on a} 

plication. Lathes on Tria!. 


186 & 188 W. Pearl St., Cincinnati, ( 





























WILMINGTON, DEL., 
MAKERS OF 


Improved Machine Tools. 
BORING AND TURNING MILLS 


1F MODERN DESIGN AND 
FIRST - 


Sizes up to 14 Feet Swing. 


CLASS WORKMANSHIP. 


















= 


ag. 


rmen 





Tools 


n aj) 
‘rial. 


t/P. 
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NICHOLSON FILE co., 


SOLE MANUFACTURERS OF 


FILES ano RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


+6 Nicholson File Co’s*’’ Files and Rasps, ** Double Ender’’ Saw Files, **Slim ’’ Saw Files. 
*Racer’’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels. 


PROVIDENCE, R.1.,U.S.A 





Manufactory and Offices at 





Cuas. A. Moore, Pres, & Gen'l Manager. MARTIN Luscomp, Treas. & Secretary, 


THE CONSOLIDATED SAFETY VALVE Co. 


CAPITAL $100,000. 


Manufacturers of the Only 


46 ae 
NICKEL SEATED “POP” SAFETY VALVE 
For STATIONARY, MARINE and PORTABLE BOILERS. 
Approved by BOARD OF U.S, STEAMBOAT INSPECTORS, adopted by U.S, 
NAVY for the STEEL CRUISERS. 
Our patents have been fully sustained by the U.S. Supreme Court, 
Washington, D. C., and by the Decision of Jan. 19th, 1885, we were aw: arded 


GEo. W. RicHarpson, Supt. 


Profits and Damages and a Perpetual Injunction 
against The Crosby Steam Gauge and Valve Co., 
For Infringement of our Patents. 
We are prepared to furnisn the Best ** Pop” Safety Valve, and considering 
capacity and durability it is the cheapest valve made. It also affords 
absolute insurance against explosion. 


Send for Illustrated Catalogue, 


SALESROOMS, (If LIBERTY ST., N.Y. | nosT@S Stas. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 
OVER 70,000 IN USE. 


Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR C0., 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 
































3 
WORKS, BALDWIN STREET, BOSTON. 





vane STANDARD TOOL CO., OLEVELAND, OHIO. 





Manufacturers of STR 


AIGHT LIP INCREASE TW IST DRILLS and Special Tools. 


FRICTIO CLUTCH PULLEYS AND 


CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, North Adams, Mass. 
EVERY 


> ay CENTERS | MORTGAGE SALE 


DAD 
Sse ~~ ees 


Illustrated in the AMERICAN MACHINIST, May 2, 1885, 
IS ONLY S20. SHIPYARD MACHINERY AND FIXTURES. 
The entire oquipme nt of the well-known shipyard, 


DISCOUNT GOES WITH EVERY PAIR. | 
| lately of Ward, Stanton & Co., in the City of New 


» SYRACUSE, 
. E. LI 5 burgh, N. Y., will be sold at public auction on said 
i: 


NEW YORK. , 
| ey: urd, on May 20th, 1885, at 11 A. 


The property comprises a large amount of valu 
j} able machinery in good order. For circulars and 
| particulars, apply to MR. JAMES BEGGS, No. 9 Dey 
St., New York, or to the Mortgagee, 


THE NATIONAL BANK OF NEWBURGH, 
Newburgh, N. WY. 
Dated April 25, 
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—THE— 


tid el pa 


contains the maximum of 
power, durability and effi- 
ciency, and is fully guaran- 
ee vd. No. 1 holds from Oto 
4’, price $7. No.2 frome 
body ) holds from iy to 3%’ 
price $8. Sold by the trac e. 
Address, 

A. F. CUSHMAN, 
HARTFORD, CONN. 
Manufacturer of all kinds of Chucks, 
Send for new Illus’d Catalogue. 


ROPER’S HAND-BOOKS FOR 
ENGINEERS AND FIREMEN. 


These books embrace all branches of Steam Engineer- 
ing. Send for Catalogue, 


EDWARD MEEKS, PUBLISHER, 
1002 WALNUT ST., PHILAD'A, PA. 


PLUOR 22" Foundry 


SPAR ean. ROUX. 




















[)RAWING NTRUMENTS 


AND PAPER. 
Especially Adapted tor Shop 
SEND FOR CATALOGUE TO 


G.S. WOOLMAN, 116 Fulton St., N. Y. 


= ROOM PATENT BOILER FEED FUME, 


Manufactured by 


I. B. DAVIS & SON, 


Hartford, Conn. 


The Only Double-Acting 
seared Pump 


Use. 














It is compact and System- 
atic in design and Keon 
omical in its operation. 
Allits parts are arranged 
for durability 


BENJ. F. KELLEY, Agent, 
91 Liberty St., Now York. 
Philadelphia OMce: 
JAMES BERRYMAN, 
125 North Fourth St, 
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R™ EDUCED 


PRICK 


cT. 


LisT 


NORWALK, 


11 


LE COUNT’S “LATHE DOGS. 
Onn REDUCED PRICES OF 
=e. LE COUNT’S MALLEABLE 
$o— IRON LATHE DOC, 
ae No, INCH. PRICK, No, INCH. PRICE 
“ 1 $6....$0.30 &....2 $1.00 
“Se, bf ore | 4 80 Small Set of, 150 
POR B.... 95 40 ee 
See Aicileee, e060 1.23 1.30 
Soe 8 ...154.... 60 11....844.... 1.0 
Eco 6....119.... .60 12....4 1.60 
ASS 7....13g.-.. .90 FullSetof12,10.00 













tions, Co 


If You Want the Best STEAM PUMP 


For Mining, Railroad or Steamboat use, Paper Mill, | 
g Chemical or Gas W orks, Tannery, Brewery or Sugar | 
Refinery, Drainage Quarries, Cellars or Plantations 
Lrrigating | or Hydraulic —— Sinking Found la. 
er Dam, Sewer, Well Sinking and other 
Contractors’ W ork. or Rais ing Water for any 
kindof Manufacturing or Fire Purpose; write 


for anillustrated descriptive book onthe New | 


® Pulsometer, 


containing greatly oe 


rices, hundreds of testimonials, ete. Ma 


ree. 


yaranteed as represented. 
Bitici iency Unequaled. 
Pump Cory 83 John St., N.Y. 


Prices 100 per cent. lower than be a rs. 
Every Pump tested before shipment and 


SEIN FOr 


-—-oF-— 


pan ts oy 


Finished Iron Pulleys @ 4 cents per pound. 
Rough 


ee ec 


on» 5 
THE JOHN T. NOYE MANUP’G CO., 


BUFFALO, N. Y. 





Economy and 


Pulsometer Steam | 


Sce prices next issue of this paper. | 
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Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores. 


T.R. ALMOND, 


83 & 85 Washington St., 
Brooklyn, N. Y. 
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L, §. STARRETT, 


Manufacturer of 


FINE Too.s, 





— Send for 


ATHOL, MASS, 


Ball Liisi. 























STP MACH 


For Hand and Power, 
and 10” Stroke. 


Adapted to All Classes of Work to 
their Capacity. 


6’, 8 


CIRCULARS FURNISHED 
BOYNTON & PLUMMER, 


Worcester, 


Wass. 





Arts, 


tion respecting 

lowships, Expenses, etc., 
TREASURER OF CORNELL UNIVERSITY 

ITHACA. N. Y. 


Mechanic 

Civil 
Electrical Enginecring, 

Architecture, 


Literature, 
Philosophy, 
Science and Letters. 


ENTRANCE EXAMINATIONS 
JUNE 15th, 


Cornell University. 


COURSES LEADINC TO DECREES: 


Arts, Mathematics, 


| nginee r ing, 


address, 


Agriculture, 
Analytical Chemistry, 
Chemistry and Physics, 
History and Political Science, 
Natural Iistory, 

Science, 


BEGIN 


AND SEPT, 15th, 


For the University Register, giving full informa- | 
Admission,Free Scholarships, 


aT. 0 AR 
1SS5. 


Fel 











Send for Cat: is 


DEAN BROS’ 
STEAM PUMP WORKS, 
INDIANAPOLIS, IND. 


BOiler Feeders, Fire Pumps, 
Pumping oewneaty for all pur- 


poses 
gue, 





TENUOVYOD UPON EPO a 





Corresp'd'’ce 
Solicited, 





Tae Nexans. ERY | 
POND ENGINEERING CO, “* sin" 


LOUIS, 










48,50,52 & 54 
Randolph St 


HE DUPLEX INJECTOR 


FEED 


THE BEST BOILER 


FEEDER KNOWN. 


- order. 
jal feet. 


a heater. 


Not liable to get 
Will lift water 25 
Always 

water hot to the 


bh 
“+ Will start when it is hot. 
. Will feed water through 


delivers 


Manufactured | 


and for sale by 
© JAMES JENKS & CO., 


out of 


boiler, | 


Detroit, Mich. 





a specialty, 





As Manufacturers’ 


Machinery and Supplies. 


my AROZARENA & C0., 


323 Walnut Street, | 
PHILADELPHIA. 


149 Broadway, 
NEW YORK, 
fyents we have excep. 


tional facilities for Purchasing all hinds of 
Lubricating Oils 


WE SOLICIT CORRESPONDENCE, 


Marcu, 23d, 1885, 


We offer the following list of 


SECOND-HAND 


TOOLS 


All guaranteed in good 
working order. 


1. 10in. Pratt & Whitney Shaper 

1. 12in. x S ft Pratt AY Whitney Hand Lathe. 

Aloo ee Engine * 

Ae mecw 3 the Plain Turning Lathe 
(no back gears.) 

1. No. 3 Pratt & Whitney, Screw Machine, with 
chasing bar 

1. 36 wide 38 high x 12 ft. Pond Planer 

1. 26in. Stevens Pulley Machine 

1.18 *“ x S&ft. Star Engine Lathe 

114%x 5 “ ry 

le eos 

Cie oe sy ia 

f. 90 ** x10 “ Lincoln 

1.23 tt. x 7 New Haven 

3. 20in. x 5 * Hendey Machine Co. Planers 

1. 42in. Fitchburg Gap Chucking Lathe, with feed 

1. Brown Bolt Cutter, cut to 14 inch., with taps 
and dies (new) 

1. Knowles Key Seating Machine (new 

1. No. 4 Stiles & Parker Press. 


THE HENDEY MACHINE CO. 


Torrington, Conn, 


The Mi f, Davidson Improved Steam ri 


MANUFACTURED BY 


DAVIDSON. STEAM 
PUMP COMPANY. . 













Warranted _ the 
BEST PUMP made 


for all situations. 





PHILADELPHIA AGENT: 
DANIEL KELLY, 51 N. Seventh St. 





= Ofhce, 77 Liberty , New Yor, 
Buffalo Cupola & Forge Blowers. 


Warranted sw 
perior to any 
other make. 





All sizes and 
styles of every 
class of work, 


BUFFALO 


FORGE CO. 
Buffalo, N, Y. 


Send for Cata- 
logue and prices 














ORTHINCTON 
PUMPING 
MACHINER 


Henry R. WORTHINGTON, 
New Work. 


Boston, Pittsburgh, 
Chicago, Cincinnati, Cleveland, 
St. Louis, San Francisco. 








SEND FOR 
at + a Intnla — 
Stratéd Catalogue. 
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BUSINESS CONSOLIDATIO Dating from MAY 1, 1885, The Ma- 
. ; * chine Tool Works, Frederick B. Miles, 
Engineer, 24th and Wood Streets, has been united with The Industrial Works, 
Wm. B. Bement & Son, Callowhill and 21st Streets, and hereafter the two es- 
tablishments will be conducted as 
one concern, under the firm name of_"=@™wtt Bement, Mi I les | & Co. 
The members of the new firm are WM. B. BEMEN 4 CLARENCE S. BEMENT, 
FREDERICK B. MILES, and WM, P. BEMENT, and the principal office will 
be located at CALLOWHILL AND 21ST STREETS, PHILADELPHIA. Both 
shops will be operated as heretofore, except that the work will be divided be- 
tween the two, so as to confine the building of certain classes of 


MACHINE SHOP AND RAILWAY TOOLS, 


heretofore built by both, entirely to one establishment, Address 


BEMENT, MILES & CO. entioeena, pa. 


ONEIDA STEAM ENGINE & FOUNDRY COMPANY, 





ONEIDA, N. Y. 


MANUFACTURERS OF WESTCOTT’S PATENT 


New CaTaLoavE REapy. 


SNESTCOTT'S 
WATTLE GiANT 
m, —\MPROVED 








$50 | 


Screw Cutting Foot Lathe. 


Foot and Power Lathes, Drill Presses, 
Scrolls, Saw Attac hments, Chucks, Man- 
drells, Twist Drills, Dogs, ¢ ‘alipers, ete, 
Send for ( ‘atalogue of outfits for ama 
teurs or artisans. Address 


ie Le Sear Ane, AGENT, 


1D-WORKING MACHINERY 


For Planing Mills, Fur. 
niture, Chair and Cabinet | 2 
Factories, Cabinet Works | 
and General Wood-Work- | = 


Saori * | verve LATER BAND + Lat 


lustrated ¢ Jatalogue to 
‘dd Slide Rests and Planer Centers. 


Worcester, Mass. 


we) We 














ROLLSTONE MACHINE CO, 
46 Water St., 
FITCHBURG, MASS., U.S.A. 


CYLINDER FREE oF AciD. 


Boxes of 25, 50 and 100lbs. 











American Twist Drill Company’s 


PATENT CHUCK JAWS. 


8 sizes. Price ~ set of 4 Jaws, $40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world. Address orders 


| HILL, CLARKE & CO., Boston and St. Lou is. 
MANNING, MAXWELL & MOO N. Y. City 


LINDLEY -M. ELKINTON, 
RE 
TALLMAN & McFA ADDEN, Philadelphia, Pa. 


Manufacturer, 
| WM. BINGHAM CO., Cleveland, Ohio. 


532 St. John Street. 
io. GRAHAM, & JOHN KANE | 











J.S.GRAHAM 


THE HOLLAND LUBRICATOR VISIBLE DROP 


Is guaranteed to be: 
1. A perfect insurance 


Philadelphia, Pa, 
“Vi Noes oa 9 



















é ad 
MARK ~~~ @- cat against the cutting of 
- Valve seats, Cylinder, 
e)° and Governor Valves 
of the engine. 
. LULUUrE 2 It will pay for itself 
——— in 6 months in saving of 
oil, coal and packing. 
SEND FOR FACTORY ST. 3. Fi. w cody eave more 
speed in the revolutions 
CATALOGUE. ROCHESTER,N ‘4 of the engine, say from } 


to2 atrokes per minute, 
thus increasing the power of the engine. Manufactured by 


HOLLAND & THOMPSON, 217 River St., Troy, N. Y. 


TA MACHINERY” OF 


SWEETSER & MERRITT. 
CS 





Txos. H. DaLLETT & Co. 
8 N. 21st St., Philadelphia, Pa. 


Manufacturers of 


RPATEN T 


Portable Dring: Machines 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


New Illustrated Catalogue just Issued, 










BROCKTON , MASS. 4 


ee 











Having greater facilities for GEAR 
CUTTING than we need at present 
we are prepared to cut accurately 
and with dispatch, all sizes of 
spur and bevel gears, from the 
smallest to 30 inches diameter. 

TOUGHKENAMON, 


§, ASHTON HAND MEG, C0, ™2cusEt4u0 
LATHES, 
PLANERS, 
DRILLS, 
SLOTTERS, 
> Bite, 
NEW HAVEN MANUFAC’G C0., 


New Haven, Conn. 


— <0 


THE SCIENTIFIC 


PORTABLE FORGES, HAND »° 
X“POWER~ 

BLOWERS, EX- 
HAUSTERS, ETC. 


Decided improvements in 
this line of manufacture, 

Send for Catalogue of dif- 
ferent styles and sizes. 


The Foos Mfg. Co, 


SPRINGFIELD, Oo. 


“> ELEVATORS = 


With Screw or Spur Gear, 

operated with belts or hand; 

Automatic Hatch Doors; Hy- 

draulic or Steam Elevators 
or Hoists, 


GEO, 0. HOWARD, 
® 19 S. 18th St., Philadelphia. 
12 Cortlandt St., Now York, 





























ARY © PORTABLE, HARRISON ‘SAFE 


STATIONARY * DELIVERY. GERMANTOWN 


ETY BOILER WORKS 








ESTABLISHED 1851. 


The Horton Lathe Chuck, 


ALSO 
: for Brass Finishers’ 
Use, 


Milling Machines, 
Screw Machines, Up- 
right Drills, Cut- 
ting-Off Machines, 
Drill Lathes, 
and for Boring Mills 
for Car Wheel and 
other work. 


THE z. HORTON & SON CO. 


Canal St., Windsor Locks, Conn., U.S. A. 


EAGLE <j 
ANVIL 
«<I>b> WORKS, 


See N. J. 











The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 





Send for Circulars. 


The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than anyEng- 
lish Anvil. 
Fully war- 
ranted and 
lower price. 


~ GURRIER & SNYDER, 
Wrprie ht Dorills, 
WORCESTER, MASS. 


WHITE’S FLEXIBLE METALLIC FILLET, 
FOR PATTERN MAKERS’ USE. 














Can be applied in one-tenth the time uired to carve 
curved fillets. Send for sample. H. B. Smith Machine Uo. 
Mfrs, of Wood Working Machinery, 925 Market St., Phila. 















PRU FAN 


Mass, 





P, BLAISDELL & C0. 
achinists’ Tools, 
WORCESTER, MASS. 
4 WIRE - 
AND 
TEEL SHAN 

MACHIN HRY. 
Tack Machines of the well-known Cyrus Gurney 
pattern, weighing from eleven hundred and fifty 
best machine in the market. Fully warranted in every 

partic ular. 

EITH ae 

BRIDGEPORT, CONN, ’ 
Manufacturers of 


Manufacturers of 
AND 
to sixteen hundred pounds, acknowledged to be the 
Campello, 
The Forbes Pat. Die Stocks, 







Machines, Cutting-off Machines, 
Ratchet Drills, Special Machin- 
ery, etc., etc. 
WRITE FOR CATALOGUE, 
Mention Paper. 


PHOTOGRAPHIC OUTFITS 


MICROSCOPES, 
TELESCOPES, 
FIELD-GLASSES, 
MAGIC LANTERNS, 
——_BAROMETERS, 
THERMOMETERS. 


Drawing Instruments, Philosophical and 
Chemical Apparatus. 





List and Descriptions of our Ten Catalogues sent 
FREE on application. 


QUEEN & CO. 


924 Chestnut St. Philadelphia. 


be Speed Indicator 


Registers up to 1000; will stand 10,- 
000 rotations per minute. Spindle 
has Rubber Tip (pat. app’d for) to 
oo 
slipping, 
and also 
to break electric light current 
when used on dynamo. Has silver 
plated dial and glass crystal, ex- 
cluding dust. Spindle, '%’’, 1/7 2” 
Sent by mail for $2.50. Dis- 















or 3’’, 
count to dealers. 
J. H. WALLACE, General Agent, 
25 MAIDEN LANE, N. Y. 


as ordered. 

















WITHOUT STEAM POWER 

BY USING OUTFITS OF 
BARNES’ PAT. FOOT POWER 
machinery can compete with 
steam power. Sold on trial. 
Metal and woodworkers send for 

prices. Illustr’d catalogue free. 

W. F. & Jno. Barnes Co. 
Rockford, Ill. 

Address No, 1995 Main St. 


CRANK PLANERS 


Superior Design & Workmanship, Extra Heavy (1500 lbs.) 


— DOWN, _ ANGULAR AND CROSS-FEED,— 
ANB 19x16x15. 


R. A. BELDEN & CO., DANBURY, CT. 












f; MACHINISTS LABOR SAVING TOOLS 
&| G&W THREADING TOOLS OLD&NEW, 
WOODBRIDGE LATHE & PLANER TOOLS.3 SIZE 


I STEEL “KNIFE EDGE” STRAIGHT EDGES 


NO LIMIT TO 
CLE DRAWN. 


BORING & INSIDE THREADING TOOLS 
JOHNSONS CUTTING OFF TOOLS FOR 
LATHE& PLANER.SEND FOR CIRCULAR 


Y 7, 
1 / THEHARTFORD Toot Co.HARTFORD Conn 


ec 
C 








STEVENS INSTITUTE OF TECHNOLOGY, 








Hoboken, N. J., Sept 19, 1884 

BLEVNEY MFG. COMPANY, Newark, N. J. 
Gentlemen—One of 
your %inch Friction 


m “Clutches was tested 
7 here and found to 
slip only when 
\ loaded with 


1,276 Ibs. at 
the circum 
ference of a 
pulley 12 in. 


diameter. 
This amount 
of Grip 18 
equivalent to 
the trausmis- 
sion of 24two 
horse - pow. t 
at 200 revolt 

ga rmin 





Power Pipe Cutting and Saatiiins 


ut on any 
size of pulley, 






Very respectfully 
J.E. DENTON, 
Prof. of Exzerr 
mental Mechanics. 

. The above clutch 
was ope rated with the hand directly bon the shifting collar, 
without any lever, and weighs oaly 501 


BEVEL GEARS, 


Cut Theoretically Correct. 


For particulars and estimates apply to 

BREHMER BR6O6., 
Machinists, 

440 N, 12th St., Philadelphia, Pa 











Fox AND TURRET 
SPEED——L_ATHES. 
BRASS FINISHERS’ TOOLS. 


GEO. GAGE, Waterrorp, N. Y. 
| E. P. BULLARD, Ag’t., 14 Dey St., NEW YORK. 





J. H.WILLI 
COR.RICHARDS & BOW 


—t— 


DR 





—— 





MS &,. SO: 


HAM| RRY)BROOKLYN NY. 
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MORSE TWIST DRILL AND MACHINE COMPANY, |! 


NEW uBEDFORD, 





Sole Manufacturers of Morse Patent Straight-Lip Increase Twist Driil. 








SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 


Drills for Coes, Worcester, Hunter _ other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
GEO, R. STETSON, Sup’t. EDWARD S. TABER, Pres’t and Treas, 


IMPROVED RADIAL DRILL, 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL. 


THE MOST CONVENIENT DRILL 
FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
carrying Grill, spindle and gearing bac kward and for- 
ward by rack and pinion and hand wheels. The arm 

can be placed in any position, radiating from_column 
as a cunter, enabling a large number of holes to be 
drilled in succession on the same surface without . 
moving the work. Each machine is double back- 
ceared. with automatic feed motion. Extension base plate is planed off true and slotted. Pa sizes 


THE PUSEY & = CO ACHINE ,JOULDED 


Spur and Bevel 


GEARS, 


Pulley Castings, &c, 


Special Indueements to 
the trade. 











List mailed on Appli- 


2 noc - 


& HUN 
ce) ALFRED BOX & CO. 
Py 312, 314, 316 Green St., Philad’a, Pa. 


Manufacturers of 
UNIVERSAL 


Radial Drils, 





OOLE 


Baltimore, Md. 


The oll shows our Plate Shear, eccentric pattern, 
which will shear iron of one inch thickness, reaching 
into sheet 24 inches. 


BUILDERS OF STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes and heavy Iron Work generally 


Iron Planers = Shapers. 


SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOC WOBRS, Lim, 


ROCHESTER, N. Y. 


VOLNEY W. MASON & CQ., 
“riction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. |. 


HIALL’S PATENT 
Automatic 


Taijctors, 


For supplying all 
classes of steam 
boilers with water. 

We guarantee 
mi these Injectors to 





C) 


















Onexce'ed for simplicity, 
durability. solidity. The 
highest standard ‘of work- 
manehip and materia's. 

Photographs and particulars furnished. 


Double Screw Hoist 


Traveling 
Cranes, &¢. 


= ~ Send for New 
Catalogue. 


THE SHBERT CYLINDER OIL CUP CO. 


Manufacturers of Oil Cups for Locomotive, Marine and 
Stationary Engine Cylinders, under the Seibert 
and Gates Patents, with Sight Feed. 


TAKE NOTICE. 


The Sight Feed is owned exclusively by 
this company. See Judge Lowell’s decision 
in the United States C —— Court, District 
of Massachusetts, Feb .23, 1882. All parties 
except those duly licensed by us, are hereby 
notified to desist the use, manufacture or 
sale of Infringing Cups, as we shall vigor- 
ously pursue all infringers. 


THE SEIBERT CYLINDER OIL CUP CO,, 
New York Office, 2%6 Vesey St. 53 Oliver St., Boston, Mase. 











Waren SPINDLE, 








D, SAUNDERS’ SOM, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~~ Steam and Gas Fitters’ Hand Tools. 
YONKERS, N. Y. 


i 2 as 


late Sensitive Dril 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a swinging table with 





SEND FOR 


CIRCULAR, 





OF !IRON 
OR STEEL 


DROP FORGINGS 


BEECHER & PECK, NEW HAVEN CONN. 


PRCKS PET" DROP PRESS. 


BEECHER & PECK,..-~ CONN. 








IMPROVED COVERED SCREW 


SHEET METAL or PAPER A attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 


inuse. Send for Circular. 


DWIGHT SLATE, 


Hartford, Conn. 















Manuf’d Solely by the 
American 

Steam Gauge 

Co., 


Send for Illustrated Catalogue with Tables. 





A. J. WILKINSON & CO. 





BOSTON, MASS. Boston, Mass, 
Makers of the most complete assortment of a 
; ; ; mt: 
Micrometer Calipers & Fine Measuring Tools / ¢2:* 
To be found in the United States. Pc 





“ECLIPSE” 
Bex CUTTING-OFF MACHINE 


FOR SHAFTING, 
ROUND IRON, ETC. 








This is a simple and very 





effective machine, cutting all 
: “ sizes from % to 4% inch, 
inclusive. The gearing is very powerful, 


and the cutters can be repaired or renewed 
by any blacksmith. It will cut off a 4-inch 
shaft in twelve minutes, and for all practi al 








purposes 1s as useful as a tool costing three 
times its price. Manufactured by 
PANCOAST & MAULE, 
PHILADEL PITA, PA. 


“Eclipse’ pe Screwing 
both Hott and I% 
SEND FOR CIRCULARS 





No. 2 Railway Saw 


Also, Machines, for 


wer use 


THE EGAN COMPANY, Mfrs., 


Successors to The Cordesman & Egan Co., 


201 to 221 WEST FRONT STREET, - CINCINNATI. OHIO. 


HARLES ‘MURRAY='<- 
MAY ENGRAVER on WOOD \@ 





GLASS TUBE CUTTER. 


—, 
a 


\eht_ = 





——— 








hg 








be the best, simp- 
lest and oni tho- 
roughly reliable 
Boiler Feeders in 
the world, working 
from 2 lbs. to 200 
lbs.steam pressure. 


HALL’S 
Engineering 


NEW YORK. 


Contracts solicited for 
Special Machines, Patent 
Devices,&c., in quantity. 


Complete outfit for Ma- 


tp 


FAY & SCOT 


MANUFACTURERS OF 


wooD CATHES, 


Drill Lathes, Shaping Machines, 
| Milling Machines, Planer Centers, &c. 


SEND For CATALOGUE. 


ACHINER 


For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 


, Ct. 











chinists, lacksmiths manufacturer, 
Metal - Workers and 
others. 


s. W. GOODYEAR, Waterb 


New Circular on Mill- 















saf Head (Pat. Pendie) 
THE CINCINNATI 
SCREW & TAP CO. eee 
8. E. — SS & Plum PUN Cc H ES, 
CINCINNATI, OHIO. ACCUM T LATO RS 
| PATENT GEAR DRESSING MACHINE = bh 
lat IMPBOVED LATHES PLANERS &DRILLS. a AC KS, 
Wi VALVES, 
FITTINGS, 








VAULT ELEVATORS, ds, 8 


WATSON & STILLMAN, ‘3 cana + 














The cutting is done on the inside of tube by a small hard 
steel wheel. Will cut any size or grade of glass tube. No 
practice required to operate. 

2.50 each, (Discount to dealers.) 
Manufactured by HUNT & CONNELL, (Limited.) 
SORANTON, PA. 


SS ANN ST. 4 NEW Yor: 


RMSTRONC’ S 











GEORCE H. BENJAMIN, 
Electrical and Mechanical Engineer, 


Expert in Patent Causes and Solicitor of American 
and Foreign Patents. 
234 


BROADWAY, NEW YORK. 





PAT'O 





675.007. 81 


Improved Adjustable 
STOCK 4» DIES ror 


IPE and Bort tTs. 

RO Fe FO Fe G i N Tapped to Standard Gauges. Adjustable to all va- 

dy yery in the size of fittings. Can be resharpencd 

ee | | without drawing the temper by simply grinding them, 

Of Every Description, at Reasonable Prices, || Possessing practical advantages appreciated by all 
mechanics. 


RB. A. BELDEN & 00., DANBURY, OT. 





Iron and St eel 


Circulars sent free on application. 
Manufactured by 


F, ARMSTRONG, BRIDGEPORT, CONN, 


The E:aton, Cole & Burnham Co. 


ee 82 & 84 FULTON STREET, NEW YORK. 


Fipe Cutting and An atime OF 
a 


: Iron and Brass Goods 
Threading Machines 
Ratchet Die Stock 


for STEAM, WATER & GAS. 
OPERATED BY HAND OR 
with LEADER SCREW and SOLID DIES. 











POWER. 


FITTINGS, 


Ratchet is inside body of stock, and cannot be clogged with 
“4 chips and dirt. (xn be readily reversed to bac k-off thread or 
Valves, Pipe, cut left-hand thread, Will thread pipein place, Works in 


small space. 








Pipe Tools, Factory, Bridgeport, Conn. 
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~ WILLIAM SELLERS & Co. 


Fhiladelphia, Fa. 


Machine Shop and Railway 
EQUIPMENTS. 


_ Shafts, Couplings, Hangers, Pulleys, Mill Gearing, etc., Lathes, 
Phi — Drills, Shapers, Bolt Cutters, gy Turn- 
tables, and Pivot Bridges, Gifford Injectors, Sellers 
Improvements, New Patterns, Simple, Effectiye. 


- No. 79 Liberty Street. 


Morse Elevator Works 
Morse, Williams & Co, 


(Successors to Clem & Morse) 
Builders of All Kinds of 


PASSENCER and FREIGHT 


" Elevators 


Office, 414 Cherry St. 


Works, Frankford Ave., Wildey and 
Shackamazon Sts. 


PHILADELPHIA. 
CS” Wen York Otic, 108 Liberty St. 
AUTOMATIC CUT-OFF ENGINES 
Embodying a New System of a id 


Regulation. Yhe Gov- 
ernor weighs the Load. 


The most perfect Gov- 
ning ever obtained. ss 


Send for circular A, : 
ALL ENCINE GO. ; 

Epic, Pa. WE evanayens better re lation than it 

is possible for any other ENGINE to givo. 


The latest improvement in TRACTION ENGINES, 


Send for descriptive circular of 








IN USE, 














{500 ENCINES NOW 








"IST COMoIEJOY PUB IE[NOITIO poweaysn{[y 10} pueg 





Our capacity being now equal to 100 Engines per 
month, we shall hereafter keep in stoe “ for imme- 
diate shipment all sizes from 4 to 200 H. 


TH BD 


Westinghouse Machine Company, 


PITTSBURGH, PA. 
SALES DEPARTMENT CONDUCTED BY 








WESTINGHOUSE, ¢ a RCH, KERR & CO, 17 Cortlandt 
Street, New Yor 
FAIRBANKS, MORSE & CO., Chicago, Cincinnati, Cleveland [" r RACTION) 
' Louisville and St. Paul _ i “ 
FAIRBANKS & CO, St. Louis, Indianapolis and Denver s 
PARKE & LACY, San Francisco, and Portland, Oregon Portable, | Agricultural al and Stationary 
PARKE, LACY & Co., Sait Lake City. Utah & Butte, Montana, 
D, A. TOMPKINS & ©O., Charlotte, N. ©, Pa) 
KEATING IMPLEMENT & MACHINE CO., Dallas, Texas, [ E IN G I IN E Ss. 
ROBERT bat ped By med Ala * ‘ 
a DUDLEY CO A 9 Perdido Street, New Orleans, La, P ) \[) Katon, Madison 
MRAY & CO., Sydney and Melbourne, Australia. M py ‘d WOON, i} \f FR AV MOR Ni Co., New York, 
R ROGE RS, 43 Rue Lafitte, Paris. ! »y : 7 . 





Wrought Frame, 
400 to 1000 H. P, 

Cast Frame, 

Up to 600 H. PB 







_ REYNOLDS" CORLISS ENGINE. 


COMPOUND, 
CONDENSING, 
PUMPING 
AND 
BLOWING 
ENGINES, 
Westinghouse 
ENGINES, 





_- SMITH FANS, 
: eae ———— a PAPER 
ee SSS PULLEYS. 


WESTINGHOUSE, CHURCH, KERR & COMPANY, 


17 Cortlandt romaine New 


DRAWING 
NSTRUMENTS 


J. GC. MOADLEY, 






Consulting and Contracting Engineers, York. 


FRICTION (LUTCH PULLEYS, 


Hoisting Engines and Hoisting Machinery, 


D. FRISBIE & CO, 
478 North 5th St., Philadelphia, Pa. 





Send for 72-Page 
{rm CATALOGUE, 





WM. T. COMSTOCK, 


6 Astor Place, - New York. 





(jivit AND MECHANICAL ENGINEE 
and Expert in Patent Causes, 


28 STATE STREET, ROOM 28, BOSTON, MASS. 





‘ =e e PRICE §.9- 4 b 
VALLEY MACHINE CO. EASTHAMPTON,MASS. 
BURNHAM’'S 


sirauemne SWING CHECK VALVE 


Users of Check Valves will please note the advantage these Valves possess 
over all others. The most important claim is, that as the Jenkins? Disk 
wears, the yoke that passes around the seat moves away from 
the seat in proportion to the wear of the Disk, thus causing a 
uniform wear of the Disk until said Disk is completely worn out, 


JENKINS BROS. 








| wi 


Q 71 John St., New York. 0 Send for 
79 Kilby Street, Boston. § Price = 





THE FISHKILL CORLISS ENGINE, 





A FULL LINE OF SIZES. 


Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


Kishkill Landing WLachine Co, 


Fisurrn-on-Tan-Hopson, N. Y. 


Send for Catalogue A, containing Tllus 





SODTEWARK FOUNDRY AND MACHINE C0 


ENGINEERS AND MACHINISTS, 
430 WASHINGTON AVENUE, PHILADELPHIA, PA. 
PORTER-ALLEN & SOUTHWARK ENGINES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, 


HYDRAULIC MACHINERY, &c., &e. 





Boiler, 





Multiple, 
Steam-Driven 


e Punches and Shears, 


Over 300 Sizes. 


THE LONG & HATATTER » a 


Double, Single, Angle-Bar, 
Gang, —” 









Twin, 
acing, Gate, | 
ot elt an 


ALSO, 


me Power Cushioned Hammer. - N' 
Send for New New Catalogue, 








Cc S A 1 Cc’sS 
New “Class ¢” Lubricator 


Manufactured by 


The Craig Sight Feed Lubricating Co- 
LAWRENCE, MASS, 
Manufacturers of 


Sight Feed Lubricators for 
Locomotives, Stationary, Marine, 
Portable & Pumping Engines. 


FOR CIRCULAR. 





WRITS 


ZELL SAFETY BOILER 
Pioneer Iron Works, ®*3°Y2" M’f'rs. 








SEND FoR CLRCULAR. 








Address, SAFETY STEAM GENERATOR 60., 


68 WARREN STREET, NEW YORE. 


VAN DYRE WATER TUBE BOILER, 


Cheapest and 
best boiler in 
market. 





Safety, _ 
Econom raf 
Durability. 


VAN D DYKE 


MFG. CO., 


60 areenpelntave, | 
BROOKLIN, N.Y. 


The ba & McDowell Mfg. Co. 
>) STi ES 


Hoists, Pumps 


AND GENERAL 















120 LIBERTY ST., 
NEW YORE, 
Send for Illus, Catalogue, 


ig LAWSON NON-EXPLOSIVE aap 














This is the only steam boiler ever devised in strict 
compliance with the demands of natural laws, It 


ivers dry steam, prevents all incrustation and de- 
posit on the bottom plates, affords safety with high 
pressure, and secures gre at ec onomy. 
tion is applicable to every style of boiler, and can 
be readily applied, internally or externally, to new 
or old bollers. Licenses granted on liberal terms to 
manufacturers. Send for description. 


Lawson Non-Explosive Boiler Co., 








trated Description and References. 


165 & 157 BROADWAY, N.Y 










STEARNS MFG. COMPANY. 
BRIE, PA, 
Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade 
or the user Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


THE GARDNER COVERNOR. 


Over 0,000 in use 


Adapted to every style of 
stationary and port 
able steam engine. 
Warranted to give 
satisfaction or no sale. 
For circulars and prices, 
address, 


The Gardner Governor Cb, 
QUINCY, ILL. 








Mining Machinery. | 





tives complete immunity against explosions, de- | 


The inven- | 


BOUND VOLUMES OF THE AMERI- 
CAN MACHINIST 

r 1880, 1881, 1882, 1883 and 1884, cloth, $8.50 each, 

pure hasers paying y sired charges. 

m. Macuinist Pus’e Co., 96 Fulton St., New York 


Tine LOWE FEED WATER 
HEATER, 


For Heating and “cf ify- 
ing Feed Water for Boil- 
ers, and other purposes, 
with exhaust steam from 
High or Low Pressure 
Engines. 

It is the simplest, most 
efficient, and _ reliable, 
and -* less cost. Con- 
struc.. Lonthe best sys- 
tem, saving most fuel 
and boiler re pairs. Write 
for Circular and article 
on Heaters to 


WM. LOWE, 
SUCCESSOR TO 
LOWE & WATSON, 
Bridgeport, Conn., 
OR TO 
L.M. MOYES, 
Gen'l Sales Ag't, 

52 John St., New York. 








OSGOOD DREDGE 00., - ALBANY, N. Y. 


RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 


JOHN K. HOWE, Secretary and Treasurer, 

Manufacturers of 
ITCHING 

MACHINES, 


REDGES, 
Excavators, 


ERRICKS, 


Mie aS 
"eS: 


ta Seneeee Sassnantwaaer “DREDGE. Seocecoe= 

















Etec., Ete. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


aon o 
In Use Over 800. 25 to 1000 Hi. P 

These Engines are the combined result of long experience 
with automatic cut-off regulation and most careful revision 
of all details. They are designed and constructed for heavy 
and continuous duty at medium or high rotative speeds. 
Highest attainable Economy in Steam Consumption and 
superior regulation guaranteed. Self-Contained Automatic 
Cut-Off Engines, 12 to 100 H.P. for driving Dynamo Machines 
aSPECIALTY.— Illustrated Circulars with various data as to 
yractical Steam Engine Construction and performance, free 
i mail. Address 














ee _—_ BUCKEYE ENGINE CO., Salem, 0. 
GEO. A. BARNARD, 70 Astor House, N. Y., | D. L. DAVIS,34 S. Canal St., Chicago, I1., 
Sales Agents: and 53 Mason Building, Boston, Mass. | and ROBINSON & CARY, St. Paul, Minn. 


KENSINGTON ENGINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


“OTTO” GAS ENGINE. 


CUMMER ENGINE CO. 
Over14,000 Consuming 


CLEVELAND. OHIO. in Use. 20 to 70% 


less Gas 












pee Gold Medals and. All 
Highest Premiums for BEST AUTO- 
MATIC ENGINE at both Cincinnati 
and Louisville in 1883. 

Send for 150 Page Illustrated Catalogue. 


HEWES & PHILLIPS’ 
[rou Works, 


IMPROVED 


Wrlss agit 


High Pressure, 


*eusue 19430 AUB By 





Pe, «ong SCHUMM & C0., 


334 & Walnut 8ts., Phila. 214 Randolph 8t., Chicago. 





CN on 





—Condensing— 
A TEES RS Se eC 


And Compound. 


SEND FOR CIRCULAR. 











BUILDERS OF 





BOILERS, 
Gas HOLDERS, 


GAS 
GENERATORS, 


TANKS, 


WARDEN & MITCHELL, | , ,pS%@"* 


Germantown Junc., Philadelphia. B R I D G E $ 5 


ETC., ETC. 





ap 























Hydraulic Riveting Plant and full facilities. 











SELDEN’ Sree *PACKINGS. 


Recommended by Leading 
Engineers for 
Steam and Hydraulic Use. 


atent Binder 


—EFOoR— 


AMERICAN MACHINIST, 


to hold 52issues. Price $1 each, by mail or ex- 
press to any part of the United States. Also 


rT 9) to be applied by book- 
COVERS binders for perma- 
nently binding any volume. Same price. 


American Machinist Pub’g Co., 
96 FULTON STREET, NEW YORK. 


Made either with or with- 
out Rubber Core. 








IRON PLANERS. 


24 in. X 24 in. X 6 ft...... ..$500.00 
21 in. Upright Driit..<. .. 100.00 


Other Machinists’ Tools at proportionally low prices. 
OESTERLEIN & BERNHARDT, 
170 & 172 W. 2d St., Cincinnati, O. 








SECOND-HAND IRON WORKING MACHINERY 


16 in. x 6 ft. Engine Lathe.Ames. Good order. 
bin. x 6 ft Harrington. Good order 





EUREKA BAND SAW. 


win. x 8 ft. = Harrington. a : ' ‘ 
“4 in, x 10 ft. - Ames ; We build three sizes at prices 
i in. x 26 ft. . Raised to swing. 52 in. 










lower than an equally good 
Band Saw can be had else- 
where. For further informa- 
tion inquire of 


FRANK & CO., 


176 Terrace Street. 


Bement. Good order. 
26 in. x 20 ft. Pond Engine Lathe. Good order 
4in. x 7 ft. Warrington Chucking Lathe. A 1 order. 
22x38 in.x12 Extension Lathe. Harrington. 4 
One 6in. Shaper. Gould. Cheap. 
One 12 in. Stroke Crank Planer. Belden. 447% 
16 in. 88 in. Planer. A 1 order. 
2win.x4ft. Planer. New Haven. 


One 30 in. x 6 ft. = laner. Smith. A1 order. S¥R_ 3) 
30 in. x 8 ft. . Pond. —BUFFALO, N. Y.— 
36 in. x 12 ft. *e Niles. _ Nearly new 





42 in x 12 ft. ms N. ¥. 8. EB. Co. Good order. 
10 in. Stroke Slotter. He we s & Phillips. 
One Universal Miller. Brown & Sharpe. 
One Milling Machine. Each Poole & Brainard. 
One Milling Machine. No. 2 Garvin. 
One No.7 Brainard Miller. <A 1 order. 
Four No.2 Miller. P.&W.Lincoln Pattern. N’ly new. 
One No.1 Miller. P. & W. Nearly new. ° 
One No.1 Miller. Hand. P. & W. Nearly new. 
One 20 in. Drill, Lowell—good order. 
One 20in. Drill. Prentice. 
One 30in. Drill. Putnam. Good order. 
One Horizontal Boring and Drilling Mach. Ames. 
One 4-Spindle Drill, No. 3, Ames—nearly new. 
- Profiling ae mane Gi arvin 1 spindle. 
We havea full line of new m’ch’y, and are prepared Kat elste . M { lli Pp kj 
to make low quotations. Agent forthe fo L in’ ¢ d l¢ ac Il j 
firms. Write full particulars of what is wanted. (SEL F. ACTING) 


NEW YORK AGENT FOR For Piston Rods, Valve 
Brown & Sharpe Manufacturing Co. mie ery: 7. e 
" ’ "2 agopted and in use Dy the 

ae began Fool Co. principal Iron Works, En- 
radley’s Cushion Hammer. gine Buillers and Steam- 
National Mchy. Co, Bolt and Nut Mchy. aM y ship Companies within the 
Hilles & Jones, Boiler Tools. Pg" last eight years in this and 
Slate’s Sensitive Drills, 


foreign countries; also 
Elliotts Drills, Gage Brass Lathes. 


ESTABLISHED 166+ 


Buerk’s Watchman's Clock. 
with Safety Lock Attachment 
20 PRIZE MEDALS AWARDED 

Tocontrol watchmen in manu 
facturing establishments, public 
buildings, warehouses, ete. 

Simp est, strongest, cheapest 
and most complete of ‘its kind. 

Price, with , complete, 
850. ‘Send for Circular. 


0. E. HAUSBURG, Sole Agent 
71 NASSAU ST., Room 3, N. Y. 





Tubular Metallic Packing 
for Slip Joints. 


L. KATZENSTEIN & CO., 
169 Christopher St., N.Y. 





E P.BULLARD, (4 Dev St..NEW YORK. 
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THE WATTS, CAMPBELL G0, NEWARK, 


MANUFACTURERS or 


Improved Corliss 
Steam Engines, 


IN FULL VARIETY. 
Sizes varying from 30 to 2000 H.P. 
Horizontal or Vertical, Direct 
Acting or Beam, Condensing, 


2: Non-Condensing or Compound 
: Send for Circular 


BRANCH OFFICE: 


Cor. Sth and, —, om. 


GATLASIitig 


= Be. waxcracre IND., U.S. Ae iP 
MANUFACTURERS OF ‘ 


as me STEAM ENGINES 4 
: BOILERS. 


CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVERY . 


THE LANE & BODLEY CO. 


JOHN and WATER STS., CINCINNATI, 


Beg to announce that their facilities for the manufacture of 


SUPERIOR TURNED SHAFTINC, ‘Iron or Steel.) 
- CAST IRON PULLEYS, (Far Superior to Wrought Rim Pulleys. ) 
THE BALL and SOCKET ADJUSTABLE HANGER, 


Recognized as the Leading Hanger of the United States. 











Send for 
Catalogue 


an 
Prices. 














Will Gearing, Couplings, Friction Clutch Pulleys, Mule Stands, Binder Frames, and 
all appliances for transmission of power, have been largely increased, and our advantage is given the 
buyer in the lowest prices such goods have ever been sold. Pulley Castings for the trade. 


BLESSING’S PATENT RENEWABLE - SEAT 
ff’ 


Stop and Check Valres, 


The Renewable Seats and 
Dises are cast from the best 
Phosphor Bronze Metal, which 



















Kellam’s Steam Damper 


> REGULATOR, 


Manufactured by 
HIRAM KELLAM, 





DETROIT MICH. 
has asting qualities, double | SS Gre at economizer of fueland a PER. 
that of the best Steam Metal } FECT SAFEGUARD. Made en- 








commonly used in first-class 
valves. The Seats are simply 
dropped into place and held 
in position by bottom of cage 


tirely of re am metal, without pack- 
ing, diz aphragm or stuffing box, 
Operated by direct steam. 
™ Guaranteed to work closer to 
boiler pressure than any regu 
lator in use. Over 10,000 in use 


Send for Descriptive Circular. 
Sole Sales Agents 
HINE & ROBERTSON, 


12 Cortlandt St., New York. 


MORAL, PaljtP 


This machine rep 
resents the simplest 
mechanism for fore 
ing water into a boil 
er. It will last a life 
time and has no equal 
for economy. 

We keep them in 
stock for purposes of 
ready supply or in 
spection. 


=| Wealso manufacture the Albany Buck 
and Gravitating Steam Traps. 





ALBANY STEAM TRAP CO., Albany, NV. Y. 


PORTABLE BORING BAR. 








het 


For Boring Steam Cylinders 

. of Engines, Steam Pumps, 
Hammers 

Housings. |.arge Wheels, &c. 





Steam 


‘irculars on application. Send stamp for catalogue. 


L. B. Flanders Machine Works, 
PEDRICK & AYER, Prop’rs, 


Philadelphia, Pa. 


“Special Machinery.” * 


The undersigned are prepared to make contracts 


“s s.nepworr & co, SPMGLAL INDOGEMENT 


GLENWOOD STATION, YONKERS,N.Y. = Second-Hand Machinery for Sale. 


Builders of ; f ; at 
Two Engine Lathes, 87 in. swing, 20ft. bed. Comp’d 


CENTRIFUGAL MACHINES, rest. Screw feed geared in face plate on each 


One Engine Lathe, 20 ft. bed, 42 in. swing 


Send for particulars. 


WE CONTRACT FOR ALI 
KINDS OF HEAVY EN 








GINEERING PLANT 


NEW YORK ENGINEERING CO. 


G64 CORTLANDT ST., NEW YORK CITY. 





One Engine Lathe, 16 ft. bed, 48 in. swing. Bement’s 


GENERAL SUGAR MACHINERY make. 


ne Engine Lathe, 12 ft. bed, 25 in. swing. Bement’s 
—-AND make. 


MACHINE TOOLS One Iron Planer, planes 34 ft. long, 72 in. wide 


very heavy. 
One Iron Planer, planes 24 ft. long, 62 in. x 62 in 


NewYork Office, 25 Broadway, Fooms 1028 8, one Hn Pane laos 16 re tome, 48 in, x 4 


Bement’s make. 


| C YOUNG C WORCESTER, MAaw. | PC, Iron Planer, planes 11 ft. long, 36 in. x 36 in. 
& ~ Bement’s make 
bg ° ey Manufacturers of One fron Planer, planes & ft. long, 30 in. x 30 in 


» Tron Planer, planes 7 ft. long, 30 x 30 in. 
ENGINE LATHES, HAND LATHES, oa Ngetiinen ueke . ee 


: One Iron Planer, planes 6 ft. long, 28 in. x 28 in 
Foot Power Lathes, Siide Rests, &@. 


Halliday make 
Five Iron Planers to plane 4 ft. 6in., 25 in. x 25 in 
THE BABCOCK & WILCOX COQ ; Four Iron Planers to plane 5 ft., 20 in. x 20 in. 
*9) One 5-foot Radial Drill. Bement’s make. 
WATER TUBE STEAM BOILERS. One 40-inch B. G. 8. F. Upright Drill. N. Y. Steam 
a m Engine Co.’s make. 
80 Cortlandt Street, Now York. | One 42-inch Car-Wheel Borer. 
107 Hope St,, Glasgow, Scotland, | One 12-inch Slotting Machine. 
BRANCH OFFICES: One Axle Lanne. = ' 
Two Durrell’s 7-Spindle Nut Tappers 
Boer On; 0 Cliver Gezent. | Send for lists New and Second-hand Tools, too long 
PITTSBURGH: 98 4th Ave. for publication 


CHICAGO: 648. Canal St. 
|THE GEORGE PLACE MACHINERY CO. 


CINOINNATI: 64 Ww. ard St. | 
NEW ORLEANS 

121 Chambers & 103 Reade Sts., 
NEW YORK. 








Bement’s make, 


Carondelet Street, | 
SAN FRANC ISC 
, Sol Mission Street. | 
HAVANA: 50 San Ignacio 


Send to nearest office forcircular 
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BROWN & SHARPE MFG. 0. 


Anne ealing § Case Harde ening’ 


FURNACES 


For Machinists’ Use. 





“Providence, 
Rhode Island. 





The accompanying cut represents our An- 
A nealing Furnace, the Case Hardening Fur- 
nace being of the same construction, but 
having the oven floor two feet above the 
ground, These furnaces we have had in 
constant use for several years; they were 
BW designed forthe expeditious and economi- 
cal annealing of cast iron or steel and the 
case bardening of wrought iron or steel, and 
have proved very satisfactory. 
il We have on hand complete sets of pat- 
rei iy — —— > terns for case hardening and two sizes of 
: LS ? annealing furnaces, from which we are pre- 
pared to ‘furnish iron work ¢ omplete, ready 
: for erection, or castings and special tiles, 
>< with blue prints showing construction of 
7 same. 
ILLUSTRATED AND DESCRIPTIVE CIR- 
CULAR, WITH PRICES, MAILED 
ON APPLICATION. 
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MACHINE TOOLS 


—_ AND — 
IRONM=WOREBING MACHINERY 
OF EVERY DESCRIPTION. 


Boring’ & Turning MillIs, 
% IRON PLANERS, 
ENGINE LATHES, 
Upright Drill Presses 
SPECIAL PULLEY 
TURNING LATHES. 


i Special Pulley Boring Ma- 
am. chines, &c., &c. 


NILES TOOL W ORES, 
EXAMILETvON, OFIO. 
PHILADELPHIA, 718 Chestnut Street. CHICAGO, 153 Lake Sireet. 


OVERHEAD TRAM-RAILS 


| With h Weston’s Differential Pulley — 
SF as “+ ANY CAPACITY. : 


: ge 
The Weston Pulley Block is suspended from a 
traveler or trolley which runs freely on the lower 
flange of the trac tk. The tracks by means Of curves 
and switches can reach any desired points 
Plans and estimates furnished on application. 


MAKERS: 


THE YALE & TOWNE M'G OD, 


——e STAMFORD, CONN. 
OVERHEAD TRAM-RAILS, 


NEW YORK, BOSTON, PHILADELPHIA, | CHICAGO, 
62 READE STREET,! 224 FRANKLIN ST. | 15 N. SIXTH ST. 64 LAKE STREET. 


General Crane Catalogues on Application. 


Driving Wheel Lathes, 
Hydrostatic Wheel Presses, 


CAR AXLE LATHES, 
CAR WHEEL BORERS, 
SCREW MACHINES, 


| Universal RADIAL Drilling 































SOLE 























°*Eor Immediate Delivery. “© 


30 in, X 30 in, PLANERS,*° $'92°\ene, ‘atso 19 in, LATHES, “iengtns. 


GREAT =e CES 


E. GOULD & EBERHARDT, TOOLS 
FIRST = CLASS PLANERS. IN GOOD ORDER. 


RETURNS OVER 100 FEET PER MINUTE, j > 























uz ND-HAND 





| Universal Milling Machine .-Brown & Sharpe 
2.) Soar eek.  —— § csascessocesiansninenanee Putnam 
Column - es geene bacon anconseaksseas Newton 
ii | Nod - = Shakne ae .....5. & Garvin 
| Nos, 2,4 and 5“ -,. saeeaess EK. Garvin & Co. 
Pl aner, 2Qux22x5 ft...Wheeler | Planer, 1x17 x4ft. Whitcombe 
| 16x16x340 ft. Hendey | Crank “‘ 16x16x_ ft....Belden 


Ge sar C utte r, Autom atic, for Spur Gears, E.E, Garvin & Co, 
| Sevel Brown & Sharpe 
| | Screw Machine, No. 3, with Wire Feed... Pratt & Whitney 

Vo. 2, . 
ed “ No.! 3, no “ “ “ 
| | Profiling Machine, 1 Spindle............ “E. E. Garvin & Co. 
| | Oval Turning Lathe, Chuck 2in. out of center, 
1 | Upright Drill, No. 1's, 19 in, swing.... . Blaisdell 

Gang Drill, No, 0, 4- spindle cece “Pratt & Whitney 
No, 1, 4-spindle.. aaand 
ee ee eee TE. RB. Garvin & Co, 
Spe ed L athes, Wend 12in, swing....... 


97 to 113 


N. J. R. R. AVENUE, 


NEWARK, N, J. 


“ “ 


New Senki fone, 12in, owing end Slide Rest, . -Townsend 

Sept. 23, 1882, Cutter Grinder. na eee veeeeee KR, E, Garvin & Co. 

Gentlemen: —In regard to the | Engine Lathe, MURR ccsn vdscsanndisvess onctastassate’ Pond 
26 in,x26 in, x 8 ft, planer bought | «"" 30x16 ft., NEW... 0. es eee ee ee see eeee eens ” 

of you some time ago, it gives us Seen) ttt eee J lsacnwanhae n000ae0ceaeenel Niles 

pleasure to say that it is the best Plain Turning Lathe, 15x4..........-- ; ..- Porter 


planer we ever saw. The man 
we have on it says it “* Takes the 
cake,” being the best he has run 
during the thirty years_he has 
been running planers. We are 
well pleased with our purchase, 
and no other planer would fill 
our orders, and we will have no 
other, ED, T. BROWN, Treas. 


Also a variety of new tools of different makes, 


The above tools are in good order and will be sold cheap 
for cash, Address 


E.E. GARVIN & CO., 


139, 141 and 143 CENTRE STREET, NEW YORK. 








THE PRATT & WHITNEY Co, 


HARTFORD, CONN 
MANUFACTURE 


DROP HAMMERS, 
PUNCHING AND TRIMMING PRESSES, 
—POWER SHEARS, 


Die-Sinking Machines, Hand Bolt Heading, Power Screw 
and Bolt Blank Heading Machines, 


RETRACTILE JIB CRANES, 
Roll Grooving Machines for Flour Mill Use. 


PRICE LIST FURNISHED ON APPLICATION 


HartFoRD,| THE BILLINGS & SPENCER C0, [cr.,u.s.a. 


MANUFACTURERS OF 


Billings Bicycle Pocket Wrench, 4&6 in. long. 


First-class in 




















Drop. forged 
of Bar Steel. 


DROP FORGINGS of EVERY DESCRIPTION. 


Estimates given on receipt of drawing or model, 


I ILL 
PATENT. Feny| 18,1879 


every respect. 











WARNER & SWASEY,|g _ 
CLEVELAND, OHIO, a 5 
JVACHINE TOOLS 2%: 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGUE ON APPLICATION. 


Successors 
to 





ine Tool Co , 


New Designs, Quick Delivery Great Variety. 


ine Lathes, Planers, Drills, &c. 
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bevel, worm, rack, ratchet, internal, etc. Of any size, 
from a quarter- inch to six feet diameter. In any mate- 
nal. Inany quantity. Small gears on hand for free 
delivery by mail Cond for illustrated price list 
Gt « GRANT, 66 Reverly St., 


KEY SEATING MACHINES 


AND 


20 in. Drills a specialty. 


Our 20 in, Drill is a heavy sub- 
stantial tool, made for service, has 
steel shafts and spindle. Gears and 
racks cut from the solid and have 


W. B. FRANKLIN, Viocs-Presment. 


Boston. J. B. Preroz, Skoretary. 








PUNCHING PRESSES, 


Dies and 
other Tools 
for the manu- 





: facture of all 
all moneee smprovessenta, arp made k'nds of 
»y special machinery, and sold very 
low. SHEET METAL Gus 
Our Key Seating Machine coops 
willsave enough in 60 days’ use to pay ’ 
first cost; no shop can afford to do Drop Forgings ,&¢. 


without one. We have now ready for 
prompt shipment,both Key Seat Ma- 
chines and 20 in. Drills, Send for 
Photo, and Catalogue. 


W.P.DAVIS, North Bloomfield, N.Y. 


THE BUFFALO STEEL FOUNDRY PON Ye. 


ORDERS ANS CORRESPONDENCE PRATT & LETC ORTH, 
LICITED. | Proprietors. 


Stiles & Parker Press Co,,™iaetor™ 
BEANCH FACTORY AND OFFICE, 69 DUANE STREET, N. Y. 











Puss SHAPER HAS 26-INCH STROKE. 


COOROREODELEROOAEEARRDORORREDE 
All the adjustments are made without operator moving from his position. 
It is made to act as a SLOTTING MACHINE, and is so arranged that KEY 
SEATS may be cut in any part of a shaft of any length, and from 4inches in 
diameter down, and will plane a block 26/’x 26x20". Has SWIVEL GRADU- 
ATED VISE, two changes of speed. and is geared 36 tol. Itis ve ry heavy and 
powerful, and is guaranteed to give perfect satisfaction. 


Manufactured by + LODGE, BARKER & CO., + «1xciysati, 0. 


Manufacturers of Iron and Brass-Working Machinery. 


r M.cCARPENTER: meee Manufacturer 
PAWTUCKET. R.1. Teen Se eeeeeeei Tos TES 





























